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GENERAL NOTES 



This report presents information from the two-phase baseline cycle of the 
National Science Foundation's (NSF's) National Survey of Academic Research 
Instruments and Instrumentation Needs. Phase I, conducted in early 1983 with 
reference to instruir.entation existing on December 31, 1982, involved collection of 
instrument-related data from physical and computer science and engineering depart- 
ments at a stratified probability sample of 43 universities. The following year, in 
Phase II, data pertaining to 1983 instrumentation were collected for the agricultural, 
biological and environmental sciences at the same 43 universities. Phase II also 
included biological science departments (not clinical departments) at a stratified 
probability sample of 24 medical schools. Medical school data collection was funded 
by the National Institutes of Health. 

In each phase, (a) department and facility administrators were surveyed to 
ascertain their equipment-related activities, needs and priorities, and (b) samples of 
existing research equipment were selected and the responsible faculty investigators 
were asked to provide information about each item's age, condition, cost, usage, etc. 
The equipment survey was limited to research instrument systems with an orignial 
purchase price of $1C,000 to $1,000,000. The resulting data bases contain 
questionnaire responses from over 900 department and facility heads and for over 
10,000 individual items of research equipment. 

A preliminary analysis of findings for Phase I fields was published in 1984.1 
The present report expands the analysis to include updated results for both phases. 
The data base includes a number of questionnaires for Phase I departments and 
instruments that arrived too late for representation in the preliminary analysis. 
Consequently, findings for Phase I fields are now slightly different (i.e., more 
accurate) than those contained in earlier analysis. 

^National Science Foundation, Academic Research Equipment in the Physical and 
Computer Sciences and Engineering , 1984. 
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Throughout this report, the notation "1982-83" is used to indicate that 
findings for Phase I fields are for instrumentation status as of December 31, 1982 
while findings for Phase II fields describe status as of December 31, 1983. 

Unless otherwise specified, findings for biological science fields include 
data from both medical schools and graduate schools. 
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EXECUTIVE SUMMARY 



The National Science Foundation's National Survey of Academic Research 
Instruments and Instrumentation Needs received strong support among respondents. 
Although substantial time and effort wers required to provide the many survey lists, 
forms and questionnaires, each of the 43 universities and 24 medical schools in the 
original study sample participated fully in the research, and all questionnaire response 
rates were well above 90 percent. In and of itself, this extraordinary level of 
response is a significant indicator of the extent of concern that exists throughout the 
academic community about the adequacy of the current stock of research equipment. 



This concern, implicit in the study's high response rates, was expressed 
explicitly in the survey of heads of research departments and facilities: 

• Seventy-two (72) percent of the department heads in the fields 
surveyed reported that, as a result of lack .of needed equipment, there 
are presently important subject areas in which their research 
personnel cannot conduct critical experiments. 

• Overall, 43 percent of the department heads in these fields char- 
acterized the research instrumentation presently available to un- 
tenured faculty as typically "insufficient;" almost as many (36%) so 
characterized the equipment available to tenured researchers. 

• According to 87 percent of the department heads surveyed, the top 
priority need was for upgrading and expansion of research equipment 
in the $1C,000 to $1,000,000 range — the range encompassed by the 
survey of existing equipment. 



AMOUNT AND CONDITION OF EXISTING EQUIPMENT 



The quantitative findings appear generally consistent with department 
heads* qualitative assessments of current instrumentation inade- 
quacies. For example, the estimated original purchase price of the 
entire national stock of all $10,000 to $1,000,000 academic research 
equipment in the fields surveyed is $1.6 billion, only one-third the 
total amount being spent for research and development in these fields 



ERLC 



in a single year.^ In functional terms, the current (1982-83) national 
stock is even smaller, since one in every five research instrument 
systems physically present at the time of the survey had been 
completely inactive for at least a full year and was technologically 
and/or mechanically obsolete. 

At the other end of the spectrum, only 17 percent of existing systems 
in the fields surveyed were classified as state-of-the-art. 

Nearly one-half of all research instrument systems was purchased 
within the previous 5 years; one-fourth was 6 to 10 years old; and the 
remaining three-tenths was 10 or more years old. 

For the bulk of the equipment in research use, that which was not 
state-of-the-art, over half (57%) was in less than excellent working 
condition, and almost half (46%) was the most advanced equipment to 
which the research users had access, indicating that academic 
investigators frequently do not have access to advanced equipment 
even when needed. 



FUNDING 



Three-fifths of all in-use research equipment (62%) was acquired 
partly or entirely with Federal funding support. 

NSF was the principal source of Federal instrumentation support, 
accounting for 20 percent of the aggregate acquisition cost of all in- 
use research equipment in the fields surveyed. NIH (National 
Institutes of Health) was also a major source of instrumentation 
funding, accounting for an overall 15 percent of all instrumentation 
support and for a substantial 39 percent of instrumentation support in 
the biological sciences. 

Recently-enacted Federal tax incentives aimed at increasing indus- 
trial donations of research equipment to colleges and universities 
appeared not yet to have had much of an impact. Only two percent 
of in-use academic research equipment in the fields surveyed had 
been donated fiom any source, industrial or other. Most in-use 
equipment (89%) had been purchased new, off the shelf. The rest 
(9%) were acquired through various other means, e.g., locally built, 
purchased used, government surplus. 



For Fiscal Year 1982, total reported research and development expenditures in fields 
represented in the present study were $4.7 billion. See National Science Foundation, 
Academic Science/Engineering: R&D Funds, Fiscal Year 1982 (Detailed Statistical 
Tables), (NSF 84-308), 1984, p. 138. 




IX 



UTILIZATION 



Since the supply of equipment needed for frontier research is limited, it is 
important that the equipment which does exist be well utilized. Insofar as one can 
judge from the mass of survey statistics pertaining to location and usage, it appears 
that conscientious efforts are being made to achieve widespread, equitable sharing of 
available research equipment: 

• Two-fifths (41%) of all in-use academic research equipment was 
located in inherently shared-access facilities — department-managed 
common labs, national and regional labs, etc. 

• Although a substantial fraction (27%) of in-use equipment was not 
amenable to widespread usage (being dedicated for use in a particular 
experiment) and although much of this dedicated equipment was 
located in within-department labs of individual investigators, the 
mean annual number of research users of instruments located in such 
labs was 8.9, a figure hardly suggestive of restricted access. 

• The mean annual number of users of research instrument systems that 
were located in inherently shared-access facilities was 21.8 users per 
system. 

• Particularly for comparatively high cost instruments, there was 
considerable evidence of routine sharing of equipment beyond the 
confines of the host department or facility — • sharing with faculty and 
students from other departments and even with those from other 
universities or from non-academic settings. 



MAINTENANCE AND REPAIR 



On the average, departments spent $35,000 per year, or 16 percent of 
their annual instrumentation-related expenditures, for maintenance 
and repair (M&R) of existing research equipment. 

Most research departments in the fields surveyed (87%) operated or 
had access to on-campus machine shops or other facilities for M&R 
of their research equipment. However, only 11 percent of the 
departments in these fields assessed their M&R facilities as excellent. 

Service contracts constituted by far the most common form of 
maintenance and repair of research equipment in computer science 
and in the biological sciences: 38 to 53 percent of all in-use systems 
in these fields were maintained principally through service contracts. 
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By contrast, on-campus M&R and research personnel were the 
principal sources of M&R for equipment in the physical and environ- 
mental sciences and engineering, where 47 to 51 percent of all in-use 
research systems were maintained and repaired principally by in~house 
staff. 



DIFFERENCES AMONG FIELDS 



Engineering and the physical and environmental sciences differed f*jm the 
biological sciences in several respects: 



Existing instrumentation in the biological sciences consisted largely of 
general purpose, off-the-shelf instruments of comparatively low unit 
cost located in labs of individual investigators. This was less often 
the case for the other fields, which had more complex, custom 
designed, high-cost systems and more systems in shared-access 
facilities. 

Differences in equipment needs followed the same pattern, with all 
fields generally needing more of the same kinds of equipment they 
presently have. 

In the biological sciences, equipment maintenance and repair (M&R) 
did not seem to be a major problem; it was handled largely by sources 
outside the university (or medical school) — through service contracts 
or field service. For the other fields, in-house M&R facilities were 
the principal resource for equipment servicing, and these facilities 
were less than satisfactory in many instances. 

Particularly for medical schools. Federal instrumentation support in 
the biological sciences came predominantly from NIH, which focused 
almost entirely on these disciplines. For the other research fields, 
Federal instrumentation support came from a mix of agencies, of 
which NSF and the Department of Defense were the major contri- 
butors. 

Eighty-five (85) percent of the heads of medical school biological 
science departments assessed the research equipment available to 
their senior, tenured investigators as generally "excellent" or "ade- 
quate." In most other fields, however — including biological science 
departments in university graduate schools — upwards of 40 to 50 
percent of department heads evaluated the equipment available even 
to tenured investigators as generally "insufficient." 
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Two fields with comparatively small national stocks of research equipment, 
computer science and the agricultural sciences, were polar opposites in many respects: 



The median purchase price of existing instrument system:^ was highest 
in computer science ($54,000 per system) and lowest in the agri- 
cultural sciences ($22,000 per system). 

Research equipment i!i the agricultural sciences was concentrated 
almost entirely in public universities; by contrast, computer science 
research equipment was located predominantly in private universi^es. 

Of the fields studied, computer science was the most equipment- 
intensive, in that it had the highest mean annual expenditures for 
research equipment per faculty-level investigator ($12,700 per in- 
vestigator per year); the agricultural sciences were the lowest of all 
fields on this indicator ($4,300 per investigator per year). 

The agricultural sciences had the highest proportion of their instru- 
mentation funding support from state and university sources (67%); 
computer science was least dependent upon these sources, having 
received its instrumentation support primarily from a mixture of 
Federal (46%) and business (16%) sources. 

The mean number of research users per system per year was lowest 
in the agricultural sciences (11.0) and was highest for computer 
science (59.2). 



Although different from one another in many ways, the agricultural. 



biological and computer sciences wwe alike in that — as compared to equipment in 
the physical and environmental sciences and engineering — their research equipment 
consisted largely of off-the-shelf instruments that had been purchased new and that 
continue to be maintained and repaired by the manufacturer (through service 
contracts or field service) rather than by in-house facilities and personnel. 
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INTRODUCTION 



BACKGROUND 

Recent advances in microcircuitry and other fields have led to the 
development of new generations of research instruments with capabilities vastly more 
powerful than those available 10 or 15 years ago. As measurement tools have become 
increasingly complex and powerful, however, they have also become increasingly 
expensive. During the past decade, as instrumentation costs progressively increased, 
many of the nation^s colleges and universities experienced severe fiscal probler.^r, 
reducing their ability to fund new acquisitions. 

The cumulative effects of these trends on academic research are difficult 
to assess. A 1980 survey of investigators at 16 leading research universities reported 
numerous insw?.nces where scientists felt that, because of a lack of needed 
instrumentation, they were no longer able — - or were on the verge of being no longer 
able — to work at the frontier of research in their respective fields.^ However, the 
evidence to date has been largely anecdotal. 

In recognition of the need for "objective information in the area," the 

House Committee on Science and Technology recommended that the National Science 

Foundation "conduct inventories of, and analyses of the needs for, scientific 
2 

instrumentation." The resulting legislation, when enacted and signed into law, 

directed the Foundation to "develop indices, correlates or other suitable measures or 

indicators of the status of scientific instrumentation in the United States and of the 

3 

current and projected need for scientific and technological instriimentation." In 



Association of American Universities. The Scientific Instrumentation Needs of 
Research Universities , Report to NSF, 19^01 

House of Representative Report No. 96-61 (1979), p. 30. 

An Act to Authorize Appropriations for Activities for the National Science 
Foundation for Fiscal Year 1980, and for Other Purposes . Public Law 96-44, Section 
7. 
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response to this mandate, the Foundation initiated a feasibility study in FY 1980 to. 
(a) design quantitative indicators Oi current status i.nd trends in the stock, condition, 
utilization and needs for research instrumentation in academic settings, and (b) 
determine the most appropriate data sources and uiethods of data collection. 

The feasibility study, conducted by Westat, Inc. in Fall 1981, concluded that 

it was feasible to obtain reliable statistical information about current status and 

trends in academic research instrumentation and presented recommendations con- 

4 

cernmg data collection methodologies and statistical indicators. Final specifications 
for the baseline national survey were developed by NSF following extensive review of 
the feasibility study findings by other Federal agencies, university scientists, and 
research administrators. 



THE BASELINE SURVEY 

The NSF baseline instrumentation survey, as it has come to be known, is 
intended to producer reliable quantitative indicators of the current national stock, 
cost/in\estment, condition, obsolescence, utilization and need for major research 
instruments in academic settings. 

The baseline survey was conducted in two stages, or phases. Phase I, 

conducted during the 1982-83 academic year at a stratified probability sample of 43 

universities (excluding Federally-funded R&D Centers), concerned existing academic 

research instruments and instrumentation needs in the physical and computer sciences 

and engineering. Phase II, conducted during the 1983-84 academic year, completed 

the cycle by collecting data for the agricultural, biological, and environmental 

sciences. The same universities that participated in Phase I were asked to contribute 

to Phase II as well, together with a separately drawn sample of 24 medical schools, 

needed to provide a comprehensive picture of academic instrumentation in the 
5 

biological sciences. 

^Indicators of Scientific Research Instrumentation in Academic Institutions: A 
Feasibility Study . V/estat, Inc., March 1982. 

5 

Funding support for the medical school component of the Phase II data collection was 
provided by the National Institutes of Health. 
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In each phase, two kinds of data were collected. First, all departments ano 
nondepartmental research facilities in applicable fields were asked to provide 
information about the department or facility as a whole, particularly regarding 
research equipment costs and needs. Second, from equipment listings supplied by the 
university (sometimes with assistance from the involved departments), a sample of 
research instrument systems was selected from each department and facility, and the 
principal investigator (or other knowledgeable individual) was asked to provide 
information about the instrument's cost, age, condition, usage, etc. These latter data 
were used to construct quantitative statistical indicators of the cost, condition, etc. 
of the national stock of existing academic research iiistruments in the fields surveyed. 
Until very recently, it would not have been feasible to obtain the kinds of equipment 
lists required for the selection of such instrument samples. Most of the computerized 
university property inventory systems that were so useful in generating sampling lists 
for the study came Into being or were substantially upgraded within the past five 
years. 

The equipment survey, was restricted to instrument systems with an original 
purchase cost of $10,000 to $1,000,000. Systems above this range are generally well- 
known throughout the research community and are individually subject to ongoing 
policy assessment. The selection of the $10,000 lower limit was based partly on the 
feasibility study findings that, while only 10 to 15 percent of the instruments over 
$500 in labs of individual principal investigators cost $10,000 or more, such 
instruments accounted for over 80 percent of the aggregate cost of all $500+ 
instruments. Also, it was the consensus of the NSF Interagency Working Group 
advisors that individual pieces of equipment below $10,000 are seldom of critical 
importance in determining whether an academic scientist or engineer is able to pursue 
his or her research interests. 

The response to the baseline survey was truly extraordinary. All 55 
sampled institutions agreed to participate in the survey. All 971 applicable 
departments and research facilities at sampled institutions provided at least partial 
data to the study, and 912 (94%) submitted complete department/facility question- 
naires. Of an initial sample of 10,471 individual items of equipment in these 
departments and facilities, the requested information was obtained for 10,139 (97%). 
This remarkable response suggests that the subject of the survey, the adequacy of the 
research equipment in the nation's universities and medical schools^ is a matter of 
near-universal interest and concern throughout the academic community. 



THIS REPORT 



This analysis of data from the baseline cycle of the NSF instrumentation 
survey has two principal objectives: (a) to construct and examine a variety of 
quantitative statistical indicators describing major characteristics of the current 
national stock of academic research equipment and (b) to document differences among 
research fields in these indicators. In the following sections, findings are highlighted 
with respect to seven topics: 

1. Department heads* assessments of instrumentation needs and prior- 
ities; 

2. Aggregate amounts and costs of research equipment in the 1982-1983 
national stock; 

3. Annual instrumentation-related expenditures; 

4. Instrumentation age and condition; 

5. Funding patterns; 

6. Instrumentation location and usage; and 

7. Instrumentation maintenance and repair. 

The final section contains a brief summary of the baseline study findings. 
Further information about the survey design, response rates, and analysis procedures 
-- including definitions of key analysis variables — is presented in Appendix A 
(Technical Notes). The detailed statistical tables, which provide the basis for the 
following discussion, are contained in Appendix B. For most indicator statistics, a 
series of three Appendix Tables is presented. The first gives overall findings across 
all fields of science and engineering encompassed in the baseline survey, as well as 
findings for each of the major fields studied. The second and third tables in the series 
provide additional breakdowns: (a) for subfields of engineering and physical sciences, 
and (b) for subfields of the agricultural and biological sciences. Project advisors and 
data forms are identified in Appendices C-F, and Appendix G presents information 
about the statistical precision of survey estimates. 
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RESULTS 



1. NEEDS AND PRIORITIES 



HIGHLIGHTS 



• In the fields surveyed, an overall 72 percent of department and 
facility heads reported important research subjects for which their 
investigators were unable to perform critical experiments in their 
areas of interest because they lacked needed equipment. Substantial 
differences were found among fields, with 87-93 percent of admin- 
istrators in the physical and computer sciences and engineering but 
only 56 percent of department heads in biological science fields 
reporting this problem. 

• Overall, 43 percent of department and facility heads characterized 
the research instrumentation available to untenured faculty as 
"insufficient." Only lo percent characterized extant equipment as 
"excellent." Assessments of the equipment available to tenured 
investigators were only slightly less pessimistic. 

• Concerning instrumentation needs and priorities, the most common 
recommendation (61% of department/facility heads) was for Fed- 
erally-assisted upgrading and expansion of equipment in the $10,000 to 
$50,000 range. 

• Another common recommendation was for increased Federal invest- 
ment in major shared-access instrument systems in the $50,000 to 
$1,000,000 range (26% of department/facility heads). 

• Few department heads identified, as their top priority need, large- 
scale regional and national facilities (3%) or general enhancement of 
equipment and supplies in the labs of individual principal investigators 
(10%). 



DISCUSSION 

Heads of research departments and facilities at institutions in the study^s 
nation. * sample were asked their views about the adequacy of existing research 
equipment and about their equipment needs. Their responses were essentially 
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opinions, and as such, were similar in nature to the many earlier anecdotal reports 
that have appeared on this general topic. The difference is that the resulting data 
reliably represent the views of a broad, statistically representative cross-section of 
academic research administrators, not just the opinions of selected spokespersons or 
instrumentation advocates. 



Capability to Conduct Frontier Research 

The first of three need-related questions asked whether there were "any 
important subject areas in which investigators in this department/facility were unable 
to perform critical experiments in their areas of research interest because of a lack 
of needed equipment." On this issue, there was very little difference of opinion 
among the physical, computer and materials science and engineering departments 
surveyed in Phase I of this study (see Figure 1). Overall, 89 percent of department 
and research facility heads in these fields replied in the affirmative, and that was the 
response (plus or minus 5%) for most individual fields and subfields in Phase I (see 
Appendix Tables 1 and lA). 



ENGINEERING 
AGRICULTURAL SCIENCES 
BIOLOGICAL SCIENCES 
COMPUTER SCIENCE 
ENVIRONMENTAL SCIENCES 



MATERIALS SCIENCE 













PHYSICAL SCIENCES 



INTEROISCIPLINARY.N.E.C. 



Reference: Appendix Table 1 
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Figure 1. Percent of departments/facilities reporting inability to conduct critical 
experiments due to lack of equipment, by field 
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Opinion was more varied among Phase II fields. Heads of agricultural and 
environmental science departments reported equipment-related inability to conduct 
important research less often than those in physical sciences and engineering 
departments. Overall, heads of biological science departments least often reported 
such handicaps (56%), although there was considerable variation among subfields in 
this area with reported equipment-related handicaps ranging from 85 percent of heads 
of food and nutrition departments to only 27 percent of heads of research departments 
in molecular/cellular biology and genetics (see Appendix Table IB), 



Adequacy of Existing Research Equipment 

The second opinion question inquired: "In terms of its capability to enable 
investigators to pursue their major research interests, is the research equipment in 
this department g enerally excellent, adequate or insufficient?" Department/facility 
heads were asked to respond separately for equipment available to tenured faculty 
(and equivalent principal investigators) and for that available to untenured faculty 
(and equivalent principal investigators). Overall, somewhat less than half of the 
department/facility heads characterized the research equipment available to un- 
tenured investigators as insufficient (43%); only 10 percent described it as excellent 
(see Figure 2). Assessments of the adequacy/sufficiency of the research equipment 
available to tenured investigators followed the same patterns as those for untenured 
staff, with "insufficient" ratings being only somewhat less frequent with respect to 
tenured than untenured staff. 

Again, dissatisfaction was more evident in the Phase I than in the Phase II 
fields. In Phase I fields and subfields, 45 percent or more of the department/facility 
heads characterized the research equipment available to untenured investigators as 
generally insufficient (see Appendix Tables 2 and 2A), while several Phase 11 fields and 
subfields had much lower levels of expressed concern (see Appendix Table 2B): 
molecular/cellular biology and genetics (11%); biochemistry (17%), physiology/bio- 
physic, (18%), anatomy and pharmacology/toxicology (both 22%), pathology (25%), and 
general biology (28%). Within the biological sciences, there was a substantial 
difference in perceived insufficiency of existing research equipment between de- 
partments located in medical schools (where only 22%) assessed existing equipment as 
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Figure 2. Departmental assessments of the adequacy of the research equipment 
presently available to tenured and untenured faculty investigators 



insufficient) and those located in other academic settings (where 43% assessed 
existing equipment as insufficient). 



Equipment Needs 

The third opinion issue concerned department heads* recommendations as 
to the instrumentation area in which increased Federal investment would be "most 
beneficial to investigators in this department/facility." One choice, "large scale 
regional and national facilities (large telescopes, reactors, oceanographic vessels, high 
performance computers, etc.)," was the top priority recommendation of a few 
department heads in electrical engineering (10%) and in physics/astronomy (9%). This 
choice was not generally popular, however. Overall, only two percent of department 
and facility heads gave this recommendation (see Appendix Table 3). 
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At the other extreme, "general enhancement of equipment and supplies in 
labs of individual principal investigators (items generally below $10,000)," was also 
uncommon. It was selected as the top priority recommendation by only 10 percent 
of department heads overall. Chemical engineering (20% of department heads), 
agricultural sciences (15%), and biological sciences (13%) were the only fields in which 
this recommendation occurred with any regularity. 

In validation of the views of NSF's project advisors who recommended that 
the study be focused on equipment in the $10,000 to $1,000,000 range, this was the 
area of top priority need for 87 percent of the departments and facilities in the fields 
surveyed. Within this range, responses were split between departments/facilities that 
had the greatest need for "upgrading/expansion of equipment in the $10,000 - $50,000 
range" (61%) and those whose greatest need was for "major shared-access instrument 
systems ($50,000 - $1,000,000) not presently available to department/facility mem- 
bers" (26%). (See Figure 3.) The latter need was especially prevalent in materials 



Reference; Appendix Table 3 

Equipment and Supplies 




Figure 3. Department/facility top priority recommendation for increased Federal 
support of academic research equipment. 



ERIC 21 



science (83%), materials engineering (62%), chemistry (54%), and electrical engi- 
neering (52%). In most fields and subfields, however, the predominant funding support 
neec^ was for instrument systems in the $10,000 - $50,000 range (see Appendix 
Tables 3, 3A, and 3B). 

The above findings are generally consistent with previously^reported 
anecdotal evidence. They suggest that, at the department level, concerns about 
inadequate instrumentation were of significant proportions, particularly in the physical 
and computer sciences and engineering. In those research fields, the belief was so 
widespread as to be essentially universal that instrumentation inadequacies have 
already reached the point of impairing academic scientists' abilities to work 
competitively at the frontiers of scientific knowledge. On the positive side, however, 
two noteworthy findings were: (1) in several subfields of the agricultural and 
biological sciences — especially those located in medical schools — a majority of 
department/facility heads assessed their existing equipment as adequate or better, and 
(2) in over 70 percent of the departments and facilities studied, the principal need is 
for equipment of comparatively modest unit cost — systems under $50,000. 
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2. THE NATIONAL STOCK 



HIGHLIGHTS 



The 1982-83 national stock of academic research instrument systems 
was estimated to consist of approximately 47,000 instrument systems 
in the $10,000 to $1,000,000 range, with an aggregate purchase price 
of $1.6 billion. 

Not counting Federally-funded R&D Centers (FFRDCs), an additional 
40 to 50 "super-systems" with unit costs over $1 million were 
estimated to exist in academic settings, with an aggregate cost of 
$250 million. Although details about these multi-million dollar 
systems were beyond the scope of this research, it was determined 
that most were used for research in high energy physics or astronomy. 

Even after the exclusion of multi-million dollar super-systems,, the 
physical sciences had the largest 1982-83 stock of academic research 
equipment in terms of aggregate purchase price i,$482 million), 
followed closely by the biological sciences ($471 million) and then 
engineering ($334 million). Together, these three broad fields 
contained 80 percent of the 1982-83 national stock. 

Only 8 percent of all systems priced between $10,000 and $1,000,000 
cost $75,000 or more, but these "big ticket" systems accounted for 40 
percent of the aggregate price of all surveyed equipment. 

About 80 percent of all systems in the 1982-83 national stock were 
actually used for research purposes during the survey year. The 
remaining 20 percent were physically present but were completely 
inactive or inoperable throughout the year, and were, presumably, 
obsolete. 

For systems in active research use, the user-reported aggregate 
replacement value was $1.9 billion, 40 percent above the aggregate 
purchase price of these instruments ($1.3 billion). 



DISCUSSION 

A major objective of the baseline equipment survey was to determine the 
actual amount of research equipment located in academic settings. This section 
highlights findings on that subject — the overall size and cost of the "1982-83 national 
stock" of academic research equipment. In this analysis, the national stock refers to 



all research instrument systems with an original purchase price of $10,000 - 
$1,000,000 (including all separately purchased components and dedicated accessories) 
that were physically present at the end of the survey year in all research departments 
anc facilities in all research fields and institutions encompassed by the study. This 
includes systems that actually were Ui>ed for research during the survey year, existing 
components of systems still under construction at the end of the year, and research 
systems that were present but totally inactive or inopeiable throughout the year. For 
equipment in the agricultural, biological and environmental sciences, national stock 
was estimated as of December 31, 1983. For all other fields — those surveyed in 
Phase I — the national stock was estimated as of December 31, 1982. 



Size of the 1982-83 National Stock 

In the fields surveyed, the 1982-83 national stock of academic research 
equipment was estimated to consist of about 47,000 systems with an aggregate 
purchase price of $1.6 billion (see Appendix Table 4). The physical sciences had the 
greatest dollar amount of equipment in place ($482 million), followed next by the 
biological sciences ($471 million) and engineering ($334 million). The dominance of 
the physical sciences would have been even greater if the study had included 
instrument systems costing over $1 million. The study excluded 16 very large 
University-Administered Federally- funded R&D Centers (Oak Ridge, Lincoln Lab, 
Argonne, etc.), and extrapolation of findings from the survey sample indicated that 
there ^ere an estimated 40 to 50 additional multi-million dollar "super-systems" in 
academic settings. These super-systems contained roughly $250 million in additional 
research equipment, almost all of which was used primarily for research in high 
energy physics in astronomy. 

The relative sizes of the equipment stocks in the various fields are shown 
in Figure 4, in terms of both percent of all systems in the national stock and percent 
of the aggregate purchase price of all systems in the national stock. Although the 
distributions for percent of systems and percent of aggregate price were quite similar, 
they were not always the same. The reason is that there were substantial differences 
among fields in the average unit price of in-place systems. Mean purchase prices 
ranged from $22,000 in the agricultural sciences to $54,000 per system in computer 
science (see Appendix Table 4.) 
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Figure 4. Distribution of the 1982-1983 national stock of academic research 
equipment, bv field 



Unitized Dollar Amounts of Research Equipment 

Several "unitized" indices were calculated to express the comparative 
amount of equipment in a field per researcher or per other measure of the overall size 
of the research enterprise (see Appendix Table 5). On the indices examined, the 
physical sciences consistently had the greatest dollar amount ot research equipment 
per unit (e.g., $25,000 of research equipment per faculty-level investigator) and the 
agricultural sciences had the least (e.g., $3,000 of equipment per investigator). 

Overall, the mean dollar amount of research equipment in public insti- 
tutions was about the same as in private institutions: $8.4 - $8.8 million per 
institution (see Appendix Table 6). In individual research fields, however, there were 
some significant differences. As shown in Figure 5, research equipment in the 
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Figure 5. Mean dollar amount of research equipment per institution: Public vs. 
private institutions 



agricultural sciences was located almost entirely in public sector institutions. 
Conversely, mean amount:; of equipment per ins^.itution were much higher for private 
than public institutions in the fields of computer sciences and materials science. 



System Purchase Price 

n^"3rall, there were comparatively few "big ticket" instrument systems in 
the national stock: only eight percent of all systems in the $10,000 - $1,000,000 cost 
range had unit costs of $75,000 or more. However, such systems accounted for a 
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substantial 40 percent of ihe aggregate purchase price of all systems in the national 
stock (see Figure 6). Systems in the $75,000 - $1,000,000 range were particularly 
dominant in the computer, materials, and environmental sciences, where they 
accounted for 54-57 percent of dollar amounts ol equipment in these fields; by 
contrast, systems in this price range accounted for only 12-24 percent of the dollar 
amounts of research equipment in the agricultural and biological sciences (see 
Appendix Table 8). 

In-use Research Equipment 

In the equipment survey, detailed user-reported information about indi- 
vidual instrument systems was obtained only for systems that had actually been used 
for research during the survey year. This in-use component encompassed about 80 
percent of the 1982-83 national stock in terms of both percent of systems and percent 
of aggregate price (see Appendix Tables 9-10). Information about the aggregate 
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Reference: Appendix Tables 7,8 ^ 

Figure 6. Distribution of 1982-1983 national stock of academic research equipment 
by system cost range 
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price/value of in~use equipment is presented in Figure 7, which shows that infuse 
equipment had an aggregate original list price — or purchase price — of $1.32 billion, 
roughly 80 percent of the $1.63 billion represented in the full national stock. 

For individual instruments, the system acquisition cost (the actual price 
paid to obtain the system) could be considerably different from the original purchase 
(list) price. When aggregated across all in-use equipment, however, the two figures 
were very similar: $1.24 billion in acquisition cost vs. $1.32 billion in purchase price. 
As would be expected, the user-reported replacement value of all in-use equipment 
(the estimated current dollar cost of the same or functionally equivalent equipment) 
is considerably higher than either original cost index; in fact, the aggregate 
replacement value was exactly 50 percent greater than the aggregate acquisition cost 
($1.86 billion vs. $1.24 billion). 
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Figure 7. Indices of the cost/value of the full national stock and of systems in 
research use during the survey year 
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One might assume that the difference between original cost and current 
replacement value would largely be attributed to inflation. Consistent with this 
assumption, applying a simple inflation adjustment to convert original purchase prices 
to 1982 constant-dollars had roughly the same effect as asking the instrument's 
principal research users to estimate current replacement values (see Appendix Table 
11; see also Technical Notes for inflation adjustment procedure). 
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3. ANNUAL EXPENDITURES 



HIGHLIGHTS 



In the fields studied, annual investment during the survey year for 
purchase of nonexpendable academic research equipment costing $5UU 
or more per unit totalled $414 million. 

This annual investment represented an overaU average of $8,200 per 
full-time equivalent faculty-level researcher. Computer science had 
the highest instrumentation investment level ($12,700 per researcher); 
the agricultural sciences were lowest ($4,300 per researcher). 

This current annual level of equipment investment also represented 
fully 25 percent of the aggregate purchase price of the entire national 
stock of $10,000 - $1,000,000 research instrument systems in the 
fields surveyed. 

In addition to their expenditures for purchase of additional research 
equipment, academic departments and facilities spent substantial 
amounts during the survey year for maintenance and repair of existing 
equipment (over $100 million) and for purchase of research-re ated 
computer services (over $120 million). Total instrumentation-related 
expenditures imO million) were equivalent to an average ol 
million per ye'.r per institution for medical schools (biological 
sciences departments only) and $3.4 million per year per institution 
for universities exclusive of medical schools. 
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DISCUSSION 

This section presents survey findings concerning department heads' current 
and projected annual levels of investments in nonexpendable research equipment 
costing $500 or more per unit and in other equipment-related cost areas. For Phase 
I fields, "current year" or "survey year" estimates refer to FY 1982. For Phase II 
fields, such estimates are for FY 1983. 

In the fields surveyed, an estimated $414 million was invested during the 
survey year in academic research equipment costing $500 and over (see Appendix 
Table 13). Overall and in most individual fields, this represented about 25 percent of 
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the aggregate purchase prices of all $10,000 - $1,000,000 research equipment in the 
1982--1983 national stock (compare to Appendix Table 4). 



In addition to direct outlays for equipment purchases, an estimated $121 
million was spent to purchase research^related computer services during the survey 
year and $105 million was spent for maintenance and repair of existing research 
equipment (see Figure 8). 
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Figure 2, Annual instrumentation-related expenditures in academic departments 
and facilities 
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Current fiscal year equipment investments are compared to projected next- 
year investments in Appendix Table 14. Although there was very little net difference 
between current and projected investment levels, much fluctuation both among broad 
fields and among subfields was found. Among the broad fields, computer science 
projected the greatest one-year growth in expenditures for research equipment 
(+66%), and the agricultural sciences projected the greatest decline (-31%). Biological 
science departments that were located in medical schools also projected a significant 
drop in equipmer.t expenditures from FY 1983 to FY 1984 (-35%). 

Current year equipment expenditures were converted to mean expenditures 
levels per institution, per department/facility and per faculty-level investigator (see 
Appendix Table 15). The 157 largest R&D universities in the study universe spent an 
estimated average of $2.1 million per institution for research equipment during the 
survey year, exclusive of medical schools. Medical schools spent an estimated mean 
of $875,000 per institution in FY 1983 for purchase of research equipment in their 
biological science departments and facilities. (This does not include equipment 
purchases in medical school clinical departments.) 

Materials sciences research facilities averaged $.5 million in annual 
equipment expenditures per facility, much higher than for any other department/ 
facility category. On the other hand, mean expenditures per university were lower 
for materials sciences than for any other category, indicating that the category 
contains a small number of large, specialized instrumentation facilities — fewer than 
one per institution. 

Mean expenditures per faculty-level investigator are shown in Figure 9. 
Consistent with other indicators of relative equipment intensiveness it may be seen 
that computer sciences had the highest current equipment expenditure level ($12,700 
per investigator), while the agricultural sciences were lowest ($4,300 per investigator). 
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Figure 9. Mean annual expenditures per faculty-level investigator for purchase of 
research equipment, by field 
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4. RESEARCH STATUS, AGE, AND CONDITION 



HIGHLIGHTS 



One in every five instrument systems in the national stock had been 
completely inoperable or inactive throughout the year of the survey 
and was, in effect, obsolete. For the physical sciences and 
engineering- the ratio was almost one in four. 

Forty-seven percent of all instrument systems in the national stock 
were acquired within the 5 year period prior to the survey, while 29 
percent were more than 10 years old. 

Computer science had the newest equipment, with 81 percent acquired 
in the previous 5 years. Materials science had the oldest equipment: 
52 percent of the systems were over 10 years old. 

Only 17 percent of instrument systems in the national stock were 
state-of-the-art. Of all that were in active research use but were not 
state-of-the-art, nearly half (46%) were the most advanced instru- 
ments to which their users had access. 

State-of-the-art instrument systems were newer (median age = 3 
years), than all other systems in active research use (median age = 6 
years). They were also more costly. 

While 84 percent of state-of-the-art instrument systems were rated as 
being in excellent working condition, only 43 percent of in-use but not 
state-of-the-art systems were in excellent condition. 

As might be expected, working condition tended to deteriorate with 
age; two-thirds of the instruments over five years old and still in use 
were not in excellent condition, while two-thirds of those under five 
years old were rated excellent. 



DISCUSSION 

This section presents findings on the age and research status of all 
instruments in the national stock and on the age and operating condition of those 
systems that were in active research use, as reported by their users. 
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Instrument Research Status 



The distribution of instrument systems in the national stock according to 
their research status is shown in Figure 10, Overall, 20 percent, or one in five of all 
instruments, were no longer in research use, although they were still listed on property 
inventories. An additional 2 percent were being prepared for use in the laboratory and 
not yet in service. All the rest, 78 percent of the national stock, were in active 
research use. 

Some variation was found among the fields of research in the rate of 
obsolescence. For engineering and the physical sciences, 23 to 24 percent of the 
instrument systems in the national stock were not in use, or nearly one in four. In 
the biological and agricultural sciences, and computer science, the proportion no 
longer in research use was 14 to 15 percent, which is about one in seven instruments. 
Two subfields of research had unusually high proportions of obsolete instruments: 
electrical engineering (31%) and general biology (33%), (See Appendix Tables 9, 9A, 
and 9B,) 



Systems Not Yet 
in Use 
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Figure 10. Research status of instrument systems in 1982-83 national stock 
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An important segment of those in active use are the state-of-the-art 
instruments, 17 percent of the national stock. While the major fields of research 
displayed little variation in proportion of state-of-the-art instruments, one subfieid - 
- molecular/cellular biology - stood above all others with 28 percent so classified. 
(See Appendix Tables 9 and 9B.) 



Age of Research Equipment 

The median age of all instruments in the national stock was six years. For 
state-of-the-art instruments it was three years, and for other instruments in research 
use it was six years. For instruments no longer in research use the median age was 
12 years. (See Figure 11.) 



Among the fields of research the range of median ages was 3 years for 
computer science to 11 years for materials science. For the subfields, pathology, 
general biology, and other miscellaneous engineering fields all had the highest median 
age, eight years. (See Appendix Tables 21, 21A, and 21B.) 
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Figure 11. Median age of academic research instruments, by research status 
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Of all instrument systems in the national stock, 29 percent were acquired 
more than 10 years prior to the date of the survey, while 47 percent were purchased 
from 1 to 5 years before the survey. Computer science had far more new equipment 
than any other field, with 81 percent from 1 to 5 years old and 11 percent over 10 
years old. This reflects the rapid build-up of the field in recent years. On the other 
hand, 52 percent of the instruments in materials science were over 10 years old, much 
more than any other field. (See Appendix Table 16.) 

The subfield with the greatest proportion of one- to five-year-old 
instruments was electrical engineering (64%). Those with the largest proportions of 
instrunients over 10 years old were anatomy (40%), physics/astronomy (39%), civil 
engineering (38%), and mechanical engineering (37%). (See Appendix Tables 16A and 
16B.) 

Instrument systems in active research use are all that remain after 
eliminating the technologically or mechanically obsolete and those still being prepared 
for use. The proportion of instruments actively used for research that was over 10 
years old was 22 percent, and for those from 1 to 5 years it was 53 percent. (See 
Appendix Table 19.) They include both state-of-the-art instruments and others in 
active use; 22 percent were state-of-the-art. 

Figure 12 displays the percent of instruments that were over 10 years old, 
companng the national stock with instruments in use, for each field. With the 
elimination of instruments no longer in use, the proportion of older instruments was 
reduced for every field, most sharply for interdisciplinary — a drop from 42 percent 
to 16 percent. Computer science, with only 11 percent over 10 years old in the 
national stock, had only 1 percent in actual use in the older group. 
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Slate-of-the-Art Instrument Systems 

Instruments that are considered state-of-the-art are of special interest to 
the scientific community. They are both newer and more costly than the rest of the 
instruments in the national stock and apparently lose their designation as state-of-the- 
art within a few years after purchase. For all instruments for which purchase dates 
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Figure 12. Percent of instrument systems that are over 10 years old: Instruments 
in national stock and in active research use 



could be obtained, 18 percent were state-of-the-art. Examining them by year of 
purchase, 43 percent of all systems in their first year of service were state-of-the- 
art, 32 percent of those in service for three years, 15 percent of those for five years, 
and very small percentages for those over five years. (See Appendix Table 18.) This 
decline in status as state-of-the-art is illustrated in Figure 13. 

Eighty-two percent of state-of-the-art instruments were 1 to 5 years old 
(Appendix Table 20), compared to 53 percent for all instruments In research use 
(Appendix Table 20). Thus, only 45 percent of other instruments in use were in that 
age range. 



It has been noted that the median age of state-of-the-art instruments was 
three years, compared to six years for all other instruments in research use. The field 
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Figure 13. Percent of systems in the national stock that are state-of-the-art, by 
age of system 



of computer science is exceptional, with a median age of one year for state-of-the- 
art instruments and three years for all others in research use. Technological change 
in this field is very rapid, and the median ages reflect this. 

As for costs, of all systems with a purchase price between $75,000 and $1 
million, 28 percent were state-of-the-art. Of those costing between $10,000 and 
$24,999, only 14 percent were state-of-the-art. (See Appendix Table 17.) For medical 
schools in the biological sciences the difference is particularly large, with 43 percent 
of the costly items being state-of-the-art, compared to 18 percent for the least 
costly. Biological science in the graduate schools does not display the same large 
difference, tending to conform to the other fields. Materials science also had a very 
large difference, with 31 percent and 6 percent for the most and least costly 
instruments respectively. Interdisciplinary, on the other hand, showed no difference 
between the cost levels. 

There is an underlying element that contributes to the higher cost levels for 
state-of-the-art instruments. Inflation was a significant factor over the years during 
which the instruments in this survey were purchased, so that the cost of an instrument 
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all other things being equal — became progressively higher each year. Recently 
purchased equipment such as the great majority of state-of-the-art instruments, v;as 
more expensive for this reason, although thac may not be the only cause. 

Condition of Instrument Systems 

About half (52%) of all systems in research use were judged by their 
principal users to be in excellent working condition, and 10 percent in poor condition. 
Predictably, age of the instrument is strongly related to its working condition. Two- 
thirds of instruments from one to five years old were in excellent condition, while 
only one-third of those over five years old were so rated. (See Figure 14 and 
Appendix Table 22.) 

All fields of research reported about the same proportions for instruments 
in excellent condition — approximately 50 percent — except for materials science, 
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Figure 14» Percent of systems in excellent working condition, by age 
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with only 32 percent. Two subfields, chemical and ci\il engineering, were also low 
on this index, with 39 and 37 percent respectively in excellent condition. (See 
Appendix Tables 23 and 23A.) 



State-of-the-art systems had 84 percent in excellent working condition. By 
contrast, only 43 percent of other instruments in research use were in excellent 
condition. (See Appendix Table 23.) These other than state-of-the-art instruments 
constituted nearly 80 perf*ent of all instruments in research use. 

3y itself, the existence of a substantial amount of non-state-of-the-art 
equipment may not be a problem. Even the best equipped laboratories would be 
expected to have a good many such instruments for use in routine analyses, as backups 
for more advanced instruments, etc. Non-state-of-the-art equipment becomes a 
problem in situations where its users do not have access to more advanced equipment 
when needed. This problem situation is not uncommon, however; nearly half (46%) of 
all non-state-of-the-art instrument system^ in research use were the most advanced 
instruments of their kind to which their research users had access. (See Appendix 
Table 24.) 

For engineering, computer science, physical sciences, environmental sci- 
ences and agricultural sciences about half or more of their instruments are in the 
category of non-state-of-the-art, but most advanced available. Only in materials 
science and interdisciplinary do researchers using non-state-of-the-art equipment have 
frequent access to more advanced instruments. (See Figure 15.) 

A question can be raised about the adequacy of research instrumentation 
when half of the equipment is in some state of disrepair (i.e., in less than excellent 
working condition) and when nearly half of the instruments that are non-state-of-the- 
art are the most advanced to which investigators have access — especially \^hen these 
non-state-of-the-art i^.struments make up nearly 80 percent of all research instru- 
ments in use. 
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Figure 15. Percent of in-use but non-state-of-the-art systems that are the most 
advanced to which their users have access, by field 
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FUNDING SOURCES 



HIGHLIGHTS 



Fifty-four (54) percent of the funds for acquisition of in-use academic 
research equipment came from Federal sources, 32 percent from the 
universities themselves. 

Eighty-nine (89) percent of the equipment was purchased new. About 
5 percent was not "funded" in the usual sense: some equipment was 
acquired at no cost from government surplus, some was donated, and 
some was transferred by incoming faculty. 

The leading Federal funding sources were NSF, which provided 20 
percent of the aggregate acquisition costs, and NIH, with 15 percent. 

Joint Federal/non-Federal funding occurred in 18 percent of the 
instrument systems purchased. No Federal funds were used for 38 
percent of all systems. 



DISCUSSION 

This section is devoted to the acquisition of academic research equipment, 
including how it including how it was acquired and what sources supplied the funding. 

M eans of Acquisition 



Most research equipment (89%) was purchased new. About five percent was 



acquired through donations. Federal surplus, or transfer as faculty with ongoing 
research projects joined the staff. 



There were some differences among the fields of research in how they 



acquired equipment. New purchases accounted for 94 to 95 percent of all instrument 
systems in the agricultural, biological, and materials sciences. For engineering and 
environmental sciences 83 percent were new purchases. Locally built instrument 
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systems were found in a few subfields: mechanical engineering (11%); physics/ 
astronomy (8%); and electrical engineering (7%). Donations accounted for only 2 
percent of all instruments, but for computer science 6 percent were donated, 
electrical engineering 6 percent, and other miscellaneous engineering 11 percent. (See 
Appendix Tables 25 and 25A.) 

Sources of Funding 



Federal Government, with 54 percent of all funds, the universities themselves supplied 
32 percent. Business and industry provided 4 percent, and other sources — including 
private foundations — contributed 5 ptrcent. The two Federal agencies providing the 
most funds were NSF (20%) and NIH (15%). (See Appendix Table 26.) Figure 16 
illustrates the amounts contributed by each source. 



While the largest funding source for academic research equipment was the 




Reference: Appendix Table 26 
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Figure 16. Sources of funds for acquisition of in-use research equipment 
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Total Federal funding for the fields of research is shown in Figure 17. 
Federal agencies supplied 71 percent of the funds for materials science and 65 percent 
of funds for physical sciences, but only 21 percent of those for agricultural sciences. 
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Figure 17. Percent of aggregate instrument acquisition funds obtained from 
Federal sources, by field 



Each field had a unique pattern of funding sources from Federal agencies, 
as shown in Figure 18. Biological sciences received most of its Federal equipment 
money from NIH, physical and materials sciences from NSF, and engineering and 
computer sciences from both NSF and the Department of Defense. 

Among the non-Federal sources, funds from business and industry impacted 
most strongly on computer science, with 16 percent coming from those sources. 
Agricultural sciences obtained 49 percent of its funds from their universities and 18 
percent from state governments — the largest proportions of contributions from those 
sources. Institutional funds, however, were a significant proportion of funding for all 
fields. 
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Figure 18. Percent of Federal component of aggregate acquisition cost of 
in-use research instruments, by field 



Appendix Table 27 shows how each funding source distributed its awards 
among the fields. NIH allocated almost all of its equipment funding (85%) to the 
biological sciences. NSF's funds were directed principally to physical sciences (36%) 
and biological sciences (31%). NASA's funds went largely to the physical sciences 
(73%), and Department of Defense funds to engineering (44%) and physical sciences 
(31%). Business contributions went mostly to engineering (30%), environmental 
sciences (19%), and computer science (18%). University funds were distributed in a 
pattern roughly proportional to the total funding for each field. 

In Appendix Table 28 will be found an analysis of funding sources by system 
purchase cost. Overall, 28 percent of the funds was spent for systems costing 
between $10,000 and $24,999, and 41 percent for those costing between $75,000 and 
$1 million. However, NSF funds were directed disproportionately to the more costly 
instruments, with 19 percent for the least costly and 51 percent for the most 
expensive. Most other sources followed this pattern, but NIH and the Department of 
Agriculture displayed the reverse of the pattern, with the least costly instruments 
getting the larger share of those agencies' equipment funds. 
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Appendix Table 28 also reveals that private and public institutions had 
different funding patterns of sources. Thirty-six percent of all funds went to private 
institutions, but they received 42 percent of all Federal funds and 57 percent of all 
business funds, while receiving only 30 percent of institutional funds. The reverse was 
true, of course, for public institutions, with less from Federal agencies than their 64 
percent of all funds and more of the institutional funds. 

Joint Funding of Equipment 

Shared funding of equipment costs between Federal and non-Federal sources 
was achieved in 18 percent of all instruments purchased. This occurred more 
frequently for materials science (32% of all purchases), computer science (29%), and 
physical sciences (27%), but in only 10 to 12 percent of the purchases in biological and 
agricultural sciences. (See Appendix Table 29.) 

Overall, 44 percent of all instruments receved 100 percent Federal funding 
and 38 percent received no Federal funds at all. Non-Federal sources provided 72 
percent of the funding for instruments in the agricultural sciences, far more than for 
any other field. At the other extreme, only 13 percent of instruments for materials 
science and 24 percent of those for physical sciences had no Federal funding. 

Looking at Federal funding by year of purchase (Appendix Table 30), the 
proportion of iiiitrument^ purchased at least in part with Federal funds decreased in 
1982 and 1933 to 45 and 55 percent of all instruments respectively, from more than 
60 percent in each of the eight preceding years. The reasons for this trend are not 
clear. 
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6. LOCATION AND USAGE 



HIGHLIGHTS 



Forty-one (41) percent of instrument systems were located in shared- 
access facilities; the rest were located in within-department labor- 
atories of individual principal investigators. 

Most computer science and materials science equipment was located 
in shared-access facilities. 

One instrument in four (27%) of all in-use instrument systems was 
dedicated for use in a particular experiment or series of experiments 
and not amenable to general usage. In some areas of research 
(physics and astronomy, chemical engineering) half of the systems 
were dedicated. 

Location of equipment was strongly related to cost, with the most 
expensive equipment most likely to be located in shared-access 
facilities. Older equipment was somewhat more likely to be in 
shared-access facilities than those more recently purchased. 

For equipment in use, the mean number of users per system was 14. 
The mean number of users for dedicated systems was 8, and for 
general purpose equipment it was 16. 

Thirty-four (34) percent of all in-use systems were used at some time 
by researchers from the same institution but outside the host 
department or facility. 

Widespread usage by researchers from outside the host department, as 
well as from other universities and nor ?ademic laboratories, was 
common for instrument systems at the upper end of the cost 
range. 



DISCUSSION 

The extent to which research equipment is shared among several investi- 
gators is covered In this section. Included are such questions as: In what kinds of 
laboratories are instruments located? How many research personnel use the typical 
instrument? What types of researchers use them? To what extent are instruments 
dedicated to very specialized experiments and not readily adapted to more general 
use? 



Location of Equipment 



Overall, 59 percent of research instrument systems were housed in the 
laboratories of individual investigators, with the remainder in various types of shared- 
access laboratories. Most common among the latter group was the department- 
managed common laboratory, with 32 percent of all instruments. Institutional 
facilities that were not within the departmental structure contained six percent. 
National or regional laboratories had one percent, as did other kinds of shared-access 
facilities. (See Appendix Table 31.) 

While most fields had from 50 to 65 percent of their systems in individual 
laboratories, two fields were different. Computer science had about two-thirds of its 
systems in department-managed, common laboratories, and another 14 percent in 
nondepartmental facilities, with only 19 percent in individual laboratories. Materials 
science, while also having 19 percent in individual laboratories, had 48 percent in 
nondepartmental facilities, since materials science is found mainly in separately 
funded, nondepartmental units managed by a few universities. Figure 19 shows the 
percent of instrument systems in a shared-access facility, by fields. 
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Figure 19. Percent of in-use systems located in shared-access facilities, by field 
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Subfields within the same general field differ in the division of their 
instruments between individual and shared laboratories. Chemistry, for example, 
placed 30 percent of its systems in coHimon laboratories, while physics/astronomy had 
17 percent; they had 62 and 69 percent, respectively, within individual laboratories. 
Engineering, civil engineering and the other miscellaneous subfields had more than 
half in comn.on laboratories, while chemical and electrical engineering had large 
proportions within individual laboratories. In the biological sciences, the subfields of 
anatomy, food/nutrition, and microbiology each had well over 40 percent of their 
instruments in shared- access facilities; the remaining subfields concentrated large 
percentages in individual laboratories. 

There was very little difference between state-of-the-art and other 
instruments as to whether they were in shared-access laboratories. (See Appendix 
Table 32.) 

System purchase price was related to placement of an instrument in a 
shared-access facility. Thirty-six percent of the instruments costing between $10,000 
and $24,999 were in shared-access facilities, while 60 percent of those purchased for 
between $75,000 and $1 million were in such locations. (See Appendix Table 33.) All 
of the fields followed this pattern to a greater or lesser degree, as did nearly all of 
the subfields. Figure 20 illustrates this relationship. 

Age 0^ the system was moderately related to placement in shared-access 
facilities, with 38 percent of the instruments that were 1 to 5 years old in such 
locations, while 48 percent of those over 10 years old v;ere so located. Engineering 
displayed this pattern strongly, but mainly because of the subfields of mechanical, 
metallurgical, and other miscellaneous engineering. Computer and materials sciences 
also had a strong correlation between age of instruments and their placement in 
shared-access facilities, while most other fields showed weak trends. (See Appendix 
Tables 34 and 34A.) 
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Figure 20. Percent of in-use systems located in shared-access facilities, by 
purchase price 

Dedicated Instruments 

For some experiments or series of experiments it is necessary to calibrate 
one or more instruments, or to assemble several instruments in a special configura- 
tion, leaving them undisturbed for the duration of the research project. These 
systems then become unavailable for general purpose use until they are released. 
These instruments are referred to as "dedicated" instruments; the remainder are 
called "general purpose" instruments. 

One instrument in four (27%) was dedicated. The percentage of dedicated 
instruments by field is shown in Figure 21. Physical sciences (39%) and engineering 
(37%) had the largest proportions. Only 17 percent of the instruments in computer 
and biological sciences were dedicated instruments. (See Apt ,ndix Table 35). 
Physics/astronomy, with 48 percent, and chemical engineering, with 52 percent, were 
the subfields with the largest proportions of dedicated instruments. (See Appendix 
Table 3 5 A.) 
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Figure 21. Percent of in-use systems dedicated for use in specific experiments 
and not available for general purpose use, by field 

Number of Users 

The mean number of users for all instruments was 14.3. For dedicated 
instruments the mean was 8.2; for general purpose instruments it was 16.5. Computer 
science had far more users per instrument than any other field (59.2). The mean for 
materials science was 34.4. Agricultural science, with a mean of 11.0, and biological 
sciences, with a mean of 11.5, had the smallest number of users per instrument. (See 
Appendix Table 36.) 



Chemical engineering, with the highest proportion of dedicated instruments 
and the smallest proportion of shared-access instruments, was the subfield with the 
smallest number of users — 6.4 per instrument. Electrical engineering and chemistry 
were the two subfields with the largest mean number of users — 20.5 and 19.0 
respectively. (See Appendix Table 36A.) 
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Several factors of interest to the study have been analyzed in terms of 
their relationships to numbers of users. The results are presented in Appendix 
Table 37. It was found that whether an instrument is state-of-the-art or not had little 
to do with its number of users. There was also little correlation between an 
instrument's working condition and number of users. On the other hand, purchase cost 
was strongly related: for instruments costing between $10,000 and $24,999, the mean 
number of users was 12.3, while for those between $75,000 and $1 million it was 27.2. 
This is illustrated in Figure 22. 



Reference: Appendix Table 37 
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T^igure 22. Mean annual number of users of in-use instrument systems, by purchase 
price 
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Age of the instrument was moderately related to number of users. 
Instruments from 1 to 5 years old averaged 15.8 users, and those over 10 years 
averaged 11.6 users. 

Location of the instrument was, ps would be expected, v'ery strongly related 
to number of users. Those in shared-access facilities averaged 21.8 users, while those 
in the laboratories of individual investigators had an average of 8.9 users* 



Origins of Equipment Users 

Appendix Table 39 shows the proportions of instrument systems that were 
used by five categories of users. Nearly all instruments (92%) were used at some time 
by faculty of the same department, and a very large proportion (85%) by nonfaculty 
researchers from the same department. One-third of all instruments (34%) were used 
by researchers from other departments of the same inslitution. Investigators from 
other universities and nonacademic researchers each used 12 percent of the 
instrument systems. 

Over half of the systems in computer science (54%) and materials science 
(57%) were used by research persor»,irl from other departments of the same 
institution, and nearly half (46%) of instruments in agricultural sciences. Environ- 
mental sciences had the largest proportions of instruments used by researchers from 
outside tlie university: 31 percent by those from other universities, and 18 percent 
by nonacademic researchers. 

Looking at other factors that might be related to use by particular classes 
of investigators, state-oi-the-art instruments showed little difference from other 
instruments. System purchase price, huwever, showed a decided relationship with use 
by outside investigators: while 31 percent of the least costly instruments were used 
by investigators from outside the department but in the same institution, 49 percent 
of the .Tiost expensive were used by such investigators. Similar relationships were 
found for investigators from other universities and for nonacademic researchers. On 
the other hand, there was very little ^i^ference between the usage of ^'less costly" and 
"most costly" instruments by research peiL^onnel of ^he ho?t department. 
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7. MAINTENANCE AND REPAIR 



HIGHLIGHTS 



For every $l.tO spent purchasing research equipment in the survey 
years, an additional 25 cents was spent providing instrument main- 
tenance and repair. 

An average (mean) of about $35,000 was spent per department or 
research facility for maintenance and repair in the survey years. 
However, materials science spent more than three times and com- 
puter science twice that amount, while agricultural sciences spent a 
little more than half. 

Only 11 percent of the departments considered their maintenance and 
repair facilities as "excellent," and about half reported either 
nonexistent facilities (13%) or insufficient facilities (36%). 

Computer science and the biological and agricultural sciences were 
predominately dependent on outside sources — service contracts or 
field services as needed — for maintenance and repair of their 
instruments, while all other fields were serviced mostly by on-campus 
personnel. 

The mean cost per instrument for maintenance and repair during the 
survey years was $1,500. For service contracts, the mean cost per 
instrument was $^,2u0, and for field service it was $1,400. 

The mean cost for maintenance and repair of an instrument originally 
purchased for between $75,000 and $1 million was almost 12 times 
that of servicing an instrument that was originally purchased for 
between $10,000 and $24,999. 



DISCUSSION 

The costs and quality of instrument maintenance and repair (M&R) are an 
integral part of assessing the status of academic research instrumentation. In 
addition to constituting a significant component of total instrumentation-related 
costs, institutions' M&R practices and provisions may have an important effect on the 
operating condition and longevity of instruments. 
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Assessment of M&R Facilities 



Department/facility heads assessed the instrumentation support services 
available to their departments, including such facilities as electronics and machine 
shops. (See Appendix Table 40.) 

Figure 23 illustrates these assessments by field. Overall, only 11 percent 
regarded their facilities as excellent; 39 percent regarded them as adequate, and 36 
percent as insufficient. Materials science stood above all fields in assessing 50 
percent of the M&R facilities as excellent; this field, however, is essentially outside 
the department structure of the universities, and is separately funded. The positive 
assessments for interdisciplinary reflect the nondepart mental nature of many of those 
laboratories. 
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Figure 23. Assessment of the quality of maintenance and repair facilities, by 
field 
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No facilities at all were reported by 28 percent of departments in the 
agricultural sciences, 19 percent of those in the biological sciences, and 22 percent 
of the computer science departments. Despite the lack of facilities in biological 
sciences, nevertheless, several subfields seemed quite satisfied with their M&R 
services, molecular/cellular biology and physiology/biophysics each considered about 
one-third of their facilities as excellent, and an equal amount adequate, jfvhile 
anatomy and botany reported at least 60 percent as adequate or better. For 
food/nutrition, however, none were excellent and 54 percent insufficient. (See 
Appendix Table 40B.) 

Insufficient facilities were reported by 61 percent of the metallurgical/ 
materials engineering departments and half of those in electrical engineering and 
chemistry. On the positive side, physics/astronomy reported only 1 percent 
nonexistent and 69 percent at least adequate, and chemical and mechanical 
engineering had similar percentages for adequate or better, with none reporting 
nonexistent. (See Appendix Table 40 A.) 



Maintenance and Repair Expenditu res 

A total of $104,800,000 was spent on M&R of research equipment for all 
fields during the survey year. Thus, for every dollar spent to purchase research 
equipment in the survey year, an additional 25 cents was spent on M&R. (See 
Appendix Table 13.) An average (mean) of $35,300 per department was spent for 
M&R in that year. Agricultural sciences spent the least, $19,600 per department, 
followed by biological sciences and engineering, both of which spent somewhat below 
$30,000. High per department expenditures were found for materials science 
($120,800), computer sciences ($70,300), and physical sciences ($69,000). (See 
Appendix Table 41.) 

The lowest per department expenditures for M&R among the subfields were 
animal sciences ($8,300) and civil engineering ($12,000). Botany, food/nutrition, and 
microbiology/immunology all spent $16,000 or less. The subfields with the largest per 
department expenditures were physics ($71,000), chemistry ($66,300), and electrical 
engineering ($52,000). (See Appendix Tables 41A and 413.) 
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Methods of Providing M&R Service 



In general, M&R is performed either by within-university resources or by 
outside sources* Overall, departments spent about 40 percent of their total M&R 
expenditures on outside services, for a mean of $14,700 per department. A like 
amount was spent on university4)ased personnel for M&R* The remainder, about 20 
percent of the total, went for M&R supplies, equipment, and facilities. (See Appendix 
Table 41.) 

There was wide variation among the fields. The physical sciences, for 
example, spent 63 percent of their M&R funds for university-based personnel, while 
computer science spent 53 percent on external services. The agricultural and 
biological sciences spent two to three times as much on outside services as on 
university-based personnel, while engineering and materials science spent twice as 
much for university staff as for outside services. 

The servicing of instrument systems is examined in Appendix Table 42. 
About one-third (34%) of all instrument systems were serviced on campus, split nearly 
equally between research personnel (i.e., faculty, graduate/medical students, and 
postdoctorates) and the university's M&R staff. Service contracts and field service 
(the latter performed only on request as needed) each took care of 24 percent of the 
instruments, while 18 percent did not require any M&R service during the survey year. 

The same differences among fields that were found for the relative 
divisions of department expenditures between on-campus and outside servicing also 
appeared for the numbers of instruments serviced by those sources. (See Figure 24.) 
Computer science had more than half of its instruments under service contract, and 
another fourth received field service as needed. Agricultural and biological sciences 
also displayed trends in that direction, although not quite to the same degree. All 
the other fields relied more on campus-based services. 
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Figure 24. Principal means of servicing instruments; Percent receiving outside 
services 



A moderate shift from the use of outside services to on-campus services 
occurred as instruments aged. Instrument systems from one to five years old were 
almost twice as likely to be serviced by outside sources as by university-based 
personnel. Those over 10 years old were slightly more likely to receive on-campus 
service. (See Appendix Table 42.) 



M&R Costs per Instrument System 

The mean cost of maintaining and repairing an instrument in the year of 
the survey was $1,500. Analyzing by means of servicing, the mean cost of service 
contracts was $3,200, that for field service was $1,400, for university M&R staff it 
was $1,300, and for research personnel the mean was $800. (See Appendix Table 43.) 

Figure 25 illustrates the differences among fields. Computer science had 
the highest mean cost per system ($3,700), and agricultural sciences the lowest ($900). 
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Figure 25. Mean annual expenditure per system for maintenance and repair 



Appendix Table 43 also reveals substantial mean cost differences among 
fields within the four ^^rincipal means of servicing equipment. For instruments under 
service contract, environmental sciences spent a mean of $7,100, and computer 
science spent $6,200, but agricultural sciences spent $1,700. University-based M&R 
staff received an average of $4,900 to service materials science equipment, a number 
that reflects the special funding of facilities in that field, since no other field 
approached that level. 



Service contracts among the subfields were highest for physics /astronomy 
($8,700) and mechanical engineering ($8,400), as is shown in Appendix Table 43A. 
Only small proportions of instruments in these subfields (7% and 1196 respectively) 
were under service contract, however, and the large costs may reflect the special 
needs of a few expensive instruments. (See Appendix Table 42A.) 

The cost of the instrument was highly related to the cost of M&R servicing. 
(See Appendix Table 44.) For the least costly the mean expenditure for M&R was 
$600. For the middle range it was $1,500, and for the most expensive the mean cost 
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was $7,100. This relationship held true for all four methods of servicing, with the 
difference for service contracts particularly large: the mean cost for instruments in 
the lowest cost range that were under service contract was $1,400, while the mean 
cost for those with the highest purchase cost was $11,200. Figure 26 presents these 
relationships for each of the means of servicing. 

No relationship was found between age of instruments and their cost of 
M&R, no matter what the method of servicing. 
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Figure 26. Mean annual expenditure per system for maintenance and repair, by 
purchase price and principal means of servicing 
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TECHNICAL NOTES 



SAMPLE DESIGN AND ESTIMATION PROCEDURE 



Phase I Fields and Institutions . Phase I encompassed the physical and 
computer sciences and engineering. In this phase, survey data were collected from 
a stratified probability sample of 43 institutions selected from the 157 largest 
academic research and development (R&D) performers in the nation, excluding 
medical schools and University-administered, Federally-funded R&D Centers 
(FFRDC^s). Specifically, the "universe" to which the Phase I survey findings apply 
consists of the 157 nonmedical, nonmilitary U.S. colleges and universities that h( i $3 
million or more in separately-budgeted science and engineering (S/E) R&D expend- 
itures in any of the fiscal years FY 1977 to FY 1980."^ 

These 157 institutions collectively accounted for 95 percent of all 
nonmedical, non-FFRDC R&D expenditures reported to NSF for FY 1980 by all U.S. 
colleges and universities. Thus, although the Phase I survey represented only a small 
fraction of the nation^s approximately 3,000 postsecondary institutions, it encom- 
passed most institutions with significant capabilities for the kinds of advanced 
research that require instrumentation in the $10,000+ range. 

In selecting the Phase I sample of 43 institutions, the probability of 
selection of each institution in the survey universe was approxiniateiy proportionate 
to its R&D size, as indicated by its FY 1980 nonmedical, science and engineering, 
R&D expenditures. Within R&D size classes, the proportion of private (or public) 
institutions in the sample was approximately the same as in the nation as a whole. 
The design is summarized in Table A-1. 



Academic Science: R&D Funds, Fiscal Year 1980 (Detailed Statistical Table s). (NSF 
82-300), 1982. 
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Table A-1. Phase I institution sample design 



FY 1980 S/E R&D 
expenditures 


No. institutions in nation 


No. institutions in sample 


Total 


Private 


Public 


Total 


Private 


Public 


Total, all institu- 














tions over $3 million 


157 


53 


104 


43 


15 


28 


Large institutions, 














total 


38 


11 


27 


23 


7 


16 


Over $90 million 


3 


2 


1 


3 


2 


1 


$52.5-$89.9 million 


^5 


3 


12 


10 


2 


8 


$3o-$52.4 million 


21) 


6 


14 


10 


3 


7 


Smaller institutions. 














total 


119 


42 


77 


20 


8 


12 


$19-$32.9 million 


30 


11 


19 


10 


4 


6 


$3-$18.9 million 


89 


31 


58 


10 


4 


6 



Phase II Fields and Institutions ^ Phase II dealt with the agricultural, 

biological, and environmental sciences. Data were collected from the same 

institutions that participated in Phase I, and from a stratified probability sample of 

24 medical schools selected from among the 92 medical schools with at least $3 

2 

million in total NIH extramural awards in 1982. These 92 medical schools accounted 
for 97 percent of all FY 1982 NIH awards to U.S. medical schools. 

For the medical school sample, six schools were selected from each of four 
strata, as shown in Table A-2. The selection procedure was one that maximized 
overlap with the original NSF institution sample. The probability of selection for eajh 
institution in the survey universe was approximately proportional to its FY 1982 NIH 
award size. 



'Summary of NIH FY 1982 Extramural Awards to Medical Schools . Internal document, 
National Institutes of Health. 
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Table A-2. Medical school sample design 



FY 1982 NIH extra- 
mural awards 


No. institutions in nation 


No. institutions in sample 


Total 


Private 


Public 


Total 


Private 


Public 


Total, all institutions 
over $3 million 

Large institutions, 
total 

Over $43.6 million 
$25.0-$42.2 million 

Smaller institutions, 
total 

. $13.5-$24.T million 
$3.1-$13.4 million 


92 40 52 24 10 14 

20 13 7 12 6 6 
8 6 2 6 4 2 
12 7 5 6 2 4 

72 27 45 12 4 8 
18 9 9 6 3 3 
54 18 36 6 1 5 



Departments and Facilities . At each sampled university, all institutionally- 
operated departments and nondepartmental research/instrumentation facilities in the 
surveyed fields that contained any research instrument systems in the $10,000 to 
$1,000,000 cost range were identified and asked to participate in the survey. 
Excepted from this sample were: (1) general purpose university or medical school 
computer centers, and (b) other nondepartmental instrumentation facilities that, in 
effect, consisted of a single system costing over $1,000,000 (research reactors or 
cyclotrons, observatories, etc.). A total of 971 "in-scope" departments and facilities 
was identified, each of which was asked to complete a Department/Facility 
Questionnaire inquiring about the department's (or facility's) instrumentation-related 
needs, priorities, expenditures and sources of funding support (see Appendix E). 

The 67 sampled institutions contained 66 other instrumentation facilities 
that were excluded because they were beyond the scope of this survey. Of these, 44 
were general purpose university computer centers. Most of the rest (19 of 22) were 
multi-million dollar instrument systems in high energy physics or astronomy. 
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Research Instruments . The survey sought to represent all instrument 
systems at "in-scope" departments and facilities that: (a) were used or intended 
primarily for research, and (b) originally cost $10,000 to $1,000,000, including the cost 
of any separr.tely-pur chased, dedicated accessories or components. Briefly, the 
sequence of steps at each department and facility was as follows. 

First, a preliminary listing of all $10,000+ items of research equipment was 
obtained, usually from the university's computerized central property inventory 
system. Often, the preliminary lists were overly inclusive, containing in addition to 
items of research equipment, miscellaneous property such as furniture,. physical plant 
equipment (e.g., exhaust hoods, heating and air conditioning units), office equipment 
(e.g., word processors), vehicles, and the like. 

Second, after screening out unquestionably inappropriate entries, the 
contractor selected a random probability sample of $10,000 to $1,000,000 items in 
each department and facility. The instrument sample design took account of the 
number and cost of instruments listed in a department or facility. To ensure adequate 
sample size for analysis without overburdening large departments and facilities, a 
variable sampling rate was used. 

In Phase I, if the number of items costing $50,000+ was 12 or less, all were 
included, otherwise, all items costing $100,000+ were included and a simple random 
sample of 1 in 3 items in the $50,000 to $99,999 range was selected. For items in 
the $iO,000 to $49,999 range, sampling rates ranged from 100 percent for 
departments/facilities with 1 to 9 such items down to 12.5 percent (i/8) for de- 
partments/facilities with over 100 items in this cost range. 

From the 410 eligible Phase I departments and facilities in the 43 sampled 
institutions, a total of 12,686 equipment items were identified in preliminary listings; 
cf these, 4,648 were selected to be in the survey sample. Overall, the Phase I 
equipment sample included 683 items costing $100,000 to $1,000,000 (100% of the 
listed items in this cost range), 833 of 1,087 items costing $50,000 to $99,999 (77%), 
and 3,132 of 10,916 items in the $10,000 to $49,999 range (29%). 

6/ 
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In Phase II, all items costing $50,000 or more were included in the survey. 
For items in the $10, COO to $49,999 range, sampling rates varied from 100 percent for 
departments/facilities with fewer than 12 such instruments down to a simple random 
sample of 14,3 percent (1/7) for departments with 97 or more items. This procedure 
resulted in the selection of 5,823 equipment items out of a total of 9,793 that were 
eligible for inclusion in all departments. There were 779 items in the sample that cost 
between $50,000 and $1 million. Of those costing between $10,000 and $49,999, 56 
percent (5,044 out of 9,014) were included in the sample. 

The final step was thit, for each sampled instrument, department/facility 
administrators were asked to arrange for a brief Instrument Data Sheet to be filled 
in by the responsible principal investigator or other person knowledgeable about the 
instrument's status, cost, and condition (see Appendix F). 

Estimation Procedures . All results in this report are in the form of natio^'^l 
estimates statistically weighted to rep^^esent all research departments and n'vn- 
departrnental research facilities in the fields surveyed at the 157 largest nonmedical 
R&D universities and the 92 largest R&D medical schools in the nation. 

The estimation weights applied to Department/facility Questionnaire daia 

were conparativ^^ly siniple. Since all applicable departments and facilities in each 

sampled university were asked to participate in the survey and since nearly all of 

them actually did provide i»3dble questionnaire responses, the estimation weight for 

each responding department was simply the inverse of the selection probability of the 

uiiversity in which the department or facility was located, multiplied by a small 

3 

nonresponse adjustment factor. 



There was one exception to this general rule. At one university, a stratified 
probability sample of biological science research laboratories was selected. For those 
lacilities, the estimation weight was the inverse of the university's probability of 
selection, multipled by the inverse of the facility's probability of selection. 
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Estimation weights for the survey of $10,000 to $1,000,000 instruments 
were somewhat more complex. The weight for a completed instrument questionnaire 
was the product of: 



• The unwersity sampling weight — the inverse of the university's 
probability of selection; 

• The facility sampling weight (at one university only) — the inverse of 
the facility's probability of selection; 

• The instrument sampling weight — the inverse of the probability of 
selection of the particular instrument from the department or facility 
equipment list; 

• An adjustment to the initial instrument sampling weight in situations 
where the instrument was part of a larger system with two or more 
separately-listed components in the $10,000 to $1,000,000 range (in 
which case, the system selection probability was larger than the 
selection probability for any one component); and 

• A nonresponse adjustment, where needed. 

Information about the statistical accuracy of national estimates derived 
from the study samples of departments and i.istruments is presented in Appendix G. 
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SURVEY ADMINISTRATION AND RESPONSE 



Survey Administration ^ At each institution, all data coilcetion arrange- 
ments were handled by a survey coordinator appointed by the office of the president 
of the university or dean of the medical school. Typically, coordinators were 
themselves senior administrators, such as Dean of the Graduate School or Vice 
President for Research. These individuals were responsible for: identifying all 
relevant departments and facilities; obtaining needed preliminary lists of equipment; 
and after equipment samples had been selected by the survey contractor, arranging for 
the distribution, completion, and return of survey questionnaires. 
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Survey Response ^ In a complex, multistage survey such as this, there are 
several levels or types of response to consider. At the institution level, the response 
rate was 100 percent* The university administration at all 43 sampled Phase I 
institutions promptly agreed to participate in the survey and appointed a coordinator. 
In every case, the coordinator arranged for the preparation and delivery of preliminary 
equipment listings for all applicable ''lepartments and facilities, and subsequently, 
arranged for the delivery and return of survey materials to and from these 
departments/facilities. One Phase I institution (a small engineering school) contained 
no departments or facilities in Phase II fields. All of the remaining 42 Phase I 
institutions continued to participate fuHy throughout Phase II, as did ell 24 sampled 
medical schools. 

Completed Department/Facility Questionnaires were received from the 
heads of 912 of the 971 eligible departments and facilities (94%). Even more 
impressive, faculty researchers returned completed Instrument Data Sheets for 10,139 
of the 10,471 instruments in the equipment sample (97%). Of the remaining 332 
equipment items, only 100 involved refusals — less than one percent of the original 
sample. The rest of the nonresponse was due almost entirely to the absence of 
knowledgeable respondents during the survey period. As would be expected with 
overall response rates this high, no significant differences in department/facility or in 
equipment response rates were found by phase of data collection, by type of 
institution, by field of research, or by instrument cost range. 

Of the 10,139 completed Instrument Data Sheets, 8,704 described research 
instrument systems that were within the scope of this study and were included in the 
statistical analysis. The remaining 1,435 forms were classified as out~of-scope for one 
reason or another, e.g., the item was no longer present (sold, cannibalized, etc.); it 
was used primarily for nonresearch purposes; it was an accessory or component in a 
s^3tem already described on another form; etc. 

Most analysis variables, whether obtained from the Department Question- 
naire or from the Instrument Data Sheet, had no more than one or two percent 
nonresponse. Because item nonresponse was inconsequential, most tabulations in this 
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report simply exclude cases with missing values on any of the tablets variables. This 
procedure has no effect on estimates of percentages, means, or other ratios. For 
estimates of totals (e.g., estimated total number of instruments in the national stock 
or estimated total cost of this equipment), the effect is to lower estimates slightly 
and to create slight differences when two or more tables present estimates of the 
same total. The reader is alerted to expect slight discrepancies of this kind when 
comparing findings from one table to another. 

DEFINITIONS 

The following definitions and guic'elines are provided to aid in the effective 
use of the data in this report. 

Survey Year . The survey year for research equipment in Phase I de- 
partments/facilities was the 1982 calendar year. For Phase II, the survey year was 
1983. In both phases, data collection occurred shortly after the end of the applicable 
survey year. 

Field of Science/Engineering . In Phase I, data were collected from 
academic departments and research facilities in the physical, computer and materia) 
sciences, engineering, and interdisciplinary combinations of these fields. Phase II of 
the survey involved collection of data for the agricultural, biological and environ- 
mental sciences. 

Table A-3 summarizes the field and subfield typology used in this report 
and shows the number of in-scope Department/Facility Questionnaires and Instrument 
Data Sheets obtained in each category. In this table and in other tables throughout 
this report, instruments actually used for research during the survey year were 
classified basec on user descriptions of the instrument's principal field of research use 
during the year. Departments, research facilities, and instruments not in active 
res^^arch use were classified to indicate the principal field and subfield of research in 
the department or facility as a whole. 





lable A-3. 


Number of in-scope department questionnaires and instrument data forms 
obtained in the survey, by field and subfield 




Department Instrument 
Questionnaires Data Forms 


Field and Subfield 




912 


8704 


Total, all fields surveyed 




220 
30 
32 
32 
31 
25 

70 


1652 
188 
179 
338 
271 
234 

442 


Engineering 
Chemical 

Civil (architectural) 

Electrical (electronic, computer engineering) 
Mechanical 

Metallurgical/Materials (ceramic, mining, mineral, 
petroleum) 

Other, n.e.c. (e.g., aerospace, agricultural, bio- 
medical, industrial, nuclear, systems, multiple 
or unspecified subfields) 




107 
50 

33 

24 


686 
408 

181 

97 


ATH'iculturcl Sciences 

Agronomic sciences (e.g., agronomy, horticulture, 
pomology, plant pathology, soil management) 

Animal sciences (e.g., dairy sciences, poultry 
sciences, animal nutrition, range sciences) 

Natural resources management (forestry, pulp and 
paper production, fisheries and wildlife manage- 
ment, agricultural chemistry) 




347 


3577 


Biological Sciences (in graduate schools and medical 
schools) 
Anatomy 
Biochemistry 
Botany 

Food and nutrition 

IVllcrODlOlOgy/i m munoiogy vuam;riuiugy, vii uiugy/ 

Molecular/cellular biology and genetics (embryology, 

developmental biology) 
Pathology [except laboratory medicine, clinical 

pathology or clinical chemistry] 
Pharmacology/toxicology {except clinical] 

r iiybiuiugy/uiupiiyon^o 

Zoology, general and n.e.c. (e.g., entomology, 

neurobiology) 
Biology, general and n.e.c. (e.g., cancer research 
center) 




23 
41 
18 
22 
41 
25 

27 

27 
34 
29 

60 


132 
711 
145 
146 
340 
566 

204 

302 
493 
167 

371 




26 


208 


Computer Science (no subdivisions) 




77 


708 


Environmental Sciences (geological, atmospheric and 
oceanographic sciences) 




9 


120 


Materials Science (interdisciplinary, not just materials 
engineering) 




102 
46 

56 


1580 
775 

805 


Physical Sciences 

6hemistry (physical, inorgan.c, organic, polymer; 

not biochemistry) 
Physics and astronomy 




24 


173 


Interdisciplinary, n.e.c. (e.g., interdisciplinary nuclear 
science research facility, textile sciences department) 
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Research Equipmen t. In the Department/Facility Questionnaire, research 
equipment was defined as: "any item (or interrelated collection of items comprising 
a system) of nonexpendable tangible property or software having a useful life of more 
than two years and an acquisition cost of $500 or more, which is used wholly or in 
part for research" (see Appendix E, question 6). The equipment survey used a 
narrower definition; it was limited to instrument systems with an original purchase 
price of $10,000 - $1,000,000. 

System . In data collection terms, an instrument system consisted of an 
instrument or component sampled from a department/facility property list, plus any 
separately acquired "add-ons" or components that, as of December 31 of the survey 
year, were dedicated solely for use with the sampled item. The instrument system 
was the basic counting unit in the equipment survey, and all reported cost figures 
reflect costs for the full system — the base unit plus all dedicated accessories. 

National Stock . In this report, the term "national stock" of academic 
research equipment refers to all instrunr.ent systems costing $10,000 to $1,000,000 
that, as of December 31 of the survey year, were physically located at an academic 
institution in the survey universe and were principally used (or intended for use) in 
original scientific research in one or more of the fields encompassed by the survey. 
In addition to systems actually used for research in the survey year, this includes 
existing components of nonoperational systems still under construction at the end of 
the year and research systems that were physically present but inoperative or inactive 
throughout the year. 

P urchase Price . The purchase price refers to the manufacturer's list price 
at the time of original purchase (i.e.,. when new - For multi-component systems, the 
purchase price is the aggregate list price of all components and accessories. Except 
where clearly specified otherwise, all cost/value/investment statistics in this report 
refer to system purchase price. 
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Acquisition Cost . Acquisition cost is the actual cost to acquire the 
instrument system at the current host university, including transportation and 
construction/labor costs. For used, discounted or rebated equipment, it is the price 
actually paid to the seller, plus transportation and installation costs; for donated, 
loaned, transferred, or surplus equipment, it represents only the transportation and 
installation costs, if any. 



Replacement Value . This value is the user estimate of the current purchase 
price of the same or functionally equivalent equipment, as of the time of the survey. 



1982 Constant-Dollar Cost . This is the original purchase price converted to 
constant 1982 dollars using the Machinery and Equipment Index of the Bureau of Labor 
Statistics' annual Producer Price Index to adjust for inflation. Arithmetically, the 
value is calculated by multiplying the original purchase price by the ratio of the 1982 
annual PPI index for Machinery and Equipment to the same PPI index for the year in 
which the instrument system was originally purchased or constructed. 
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APPENDIX B 
Detailed Statistical Tables 
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NEEDS AND PRIORITIES 



Table Page 

1. Number of departments and facilities and percent reporting B-13 
important subject areas in which critical experiments 

cannot be performed due to lack of needed equipment, by 
field 

IA. Number of departments and facilities and percent reporting B-14 
important subject areas in which critical experiments cannot 

be performed due to lack of needed equipment, by physical 
sciences and engineering subfield 

IB. Number of departments and facilities and percent reporting B-15 
important subject areas in which critical experiments cannot 

be performed due to lack of needed equipment, by agricul- 
tural and biological sciences subfield 

2. Department/facility assessment of adequacy of available B-16 
research instrumentation, by field 

2A. Department/facility assessment of adequacy of available B-17 
research instrumentation, by physical sciences and 
engineering subfield 

2B. Department/facility assessment of adequacy of available B-18 
research instrumentation, by agricultural and biological 
sciences subfield 

3. Department/facility recommendations for increased Federal B-19 
support for research instrumentation, by field 

3A. Department/facility recommendations for increased Federal B-20 
support for research instrumentation, by physical sciences 
and engineering subfield 

3B. Department/facility recommendations for increased Federal B-21 
support for research instrumentation, by agricr'tural and 
biological sciences subfield 



THE NATIONAL STOCK 



4. Total amount of academic research instrumentation in B-22 

national stock and mean price per system, by field 

4A. Total amount of academic research instrumentation in B-23 
national stock and mean price per system, by physical 
sciences and engineering subfield 
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THE NATIONAL STOCK (continued) 
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Table Page 

4B. Total amount of academic research instrumentation in B-24 
national stock and mean price per system, by agricultural 
and biological sciences subfield 

5. Indices of equipment-extensiveness of selected fields B-25 
and subfields of academic research 

6. Mean amount of academic research equipment per B-26 
institution, by university control and by field 

6A. Mean amount of academic research equipiiient per B-27 
institution, by university control and by physical sciences 
and engineering subfield 

6B. Mean amount of academic research equipment per B-28 
institution, by university control and by agricultural and 
biological sciences subfield 

7. Distribution of academic research instrument systems in B-29 
national stock, by system purchase price and by field 

7A. Distribution of academic research instrument systems in B-30 
national stock, by system purchase price and by 
physical sciences and engineering subfield 

7B. Distribution of academic research instrument systems in B-31 
national stock, by system purchase price and by 
agricultural and biological sciences subfield 

8. Distribution of aggregate price of academic research B-32 
instrument systems in national stock, by system purchase 

price and by field 

8A. Distribution of aggregate price of academic research B-33 
instrument systems in national stock, by system purchase 
price and by physical sciences and engineering subfield 

8B. Distribution of aggregate pr'ce of academic research B-34 
instrument systems in national stock, by system purchase 
price and by agricultural and biological sciences subfield 

9. Research status of academic research instrument systems B-35 
in national stock, by field 

9A. Research status of academic research instrument systems B-36 
in national stock, by physical sciences and engineering 
subfield 
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THE NATIONAL STOCK (continued) 



Table Page 

9B. Research status of academic research instrument systems B-37 
in national stock, by agricultural and biological sciences 
subfield 

10. Aggregate purchase price of academic research instrument B-38 
systems in national stock, by system research status and 

by field 

lOA. Aggregate purchase price of academic research instrument B-39 
systems in national stock, by system research status and 
by physical sciences and engineering subfield 

lOB. Aggregate purchase price of academic research instrument B-40 
systems in national stock, by system research status and 
by agricultural and biological sciences subfield 

11, Number and aggregate cost/value of academic research B-41 
instrument systems in active research use, by field 

IIA. Number and aggregate cost/value of academic research B-42 
instrument systems in active research use, by physical 

sciences and engineering subfield 

IIB. Number and aggregate cost/value of academic research B-43 
instrument systems in active research use, by agricultural 

and biological sciences subfield 



ANNUAL EXPENDITURES 



12. Mean amount of in-use academic research equipment per B-44 
institution, by university control and by field 

12A. Meen amount of in-use academic research equipment per B-45 
institution, by university control and by pnysical sciences 
and engineering subfield 

12B. Mean amount of in-use academic research equipment per B-46 
institution, by university control and by agricultural and 
biological sciences subfield 

13. Instrumentation-related expenditures in academic c^cpart- B-47 
ments and facilities, by field 

13A. Instrumentation-related expenditures in academic depart- B-48 
ments and facilities, by physical sciences and engineering 
subfield 
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ANNUAL EXPENDITURES (continued) 



Table Page 

13B, Instrumentation-related expenditures in academic depart- B-49 
ments and facilities, by agricultural and biological 
sciences subfield 

14. Department/facility expenditures for purchase of nonex- B-50 
pendable academic research equipment in current and 

next fiscal year, by field 

14 A. Department/facility expenditures for purchase of nonex- B-51 
pendable academic research equipment in current and 
next fiscal year, by physical sciences and engineering 
subfield 

14B. Department/facility expenditures for purchase of noncx- B-52 
pendable academic research equipment in current and 
next fiscal year, by agricultural and biological sciences 
subfield 

15. Mean annual expenditures for purchase of research B-53 
equipment, by unit and by field 

15A. Mean annual expenditures for purchase of research B-54 
equipment, by unit and by physical sciences and 
engineering subfield 

15B. Mean annual expenditures for purchase of research B-55 
equipment, by unit and by agricultural and biological 
sciences subfield 



RESEARCH STATUS, AGE, AND CONDITION 



16. Age of academic research instrument systems in national B-56 
stock, by field 

16A. Age of academic research instrument systems in national B-57 
stock, by physical sciences and engineering subfield 

16B. Age of academic research instrument systems in national B-58 
stock, by agricultural and biological sciences subfield 

17. Percent of academic research instrument systems that are B-59 
classified as state-of-the-art, by purchase price end by 

field 
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RESEARCH STATUS, AGE, AND CONDITION (continued) 



Table Page 

17 A. Percent of academic research instrument systems that are B-60 
classified as state-of-the-art, by purchase price and by 
physical sciences and engineering subfield 

17B. Percent of academic research instrument systems that are B-61 
classified as state-of-the-art, by purchase price and by 
agricultural and biological sciences subfield 

18. Percent of academic research instrument systems in B-62 
national stock classified as state-of-the-art, by age and 

by field 

18A. Percent of academic research instrument systems in B-63 
national stock classified as state-of-the-art, by age and 
by physical sciences and engineering subfield 

18B. Percent of academic research instrument systems in B-64 
national stock classified as state-of-the-art, by age and 
by agricultural and biological sciences subfield 

19. Age of academic instrument systems in research use, B-65 
by field 

19A. Age of academic instrument systems in research use, by B-66 
physical sciences and engineering subfield 

19B. Age of academic instrument systems in research use, by B-67 
agricultural and biological sciences subfield 

20. Age of state-of-the-art academic research instrument B-68 
systems, by field 

20A. Age of state-of-the-art academic research instrument b-69 
systems, by physical sciences and engimering subfield 

20B. Age of state-of-the-art academic research instrument B-70 
systems, by agricultural and biological sciences subfield 

21. Median age of academic research instrument systems, b-71 
by research status and by field 

21A. Median age of academic research instrument systems, B-72 
by research status and by physical sciences and 
engineering subfield 

21B. Median age of academic research instrument systems, B-73 
by research status and by agricultural and biological 
sciences subfield 
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RESEARCH STATUS, AGE, AND CONDITION (continued) 



Table Page 

22. Condition of academic research instrument systems B-74 
in use, by systen age 

23. Percent of in-use research instrument systems in B-75 
excellent working condition, by system research status 

and by field 

23 A, Percent of in-use research instrument systems in B-76 
excellent working condition, by system research status 
and by physical sciences and engineering subfield 

23B. Percent of in-use research instrument systems in B-?7 
excellent working condition, by system research status 
and by agricultural and biological sciences subfield 

24. Percent of in-use academic research instrument systems B-78 
that are the "most advanced instrument of its kind 

accessible to its research users," by research status 
and by field 

24A. Percent of in-use academic research instrument systems B-79 
that are the "most advanced instrument of its kind 
accessible to its rccc^r^*^ users," by research status 
and by physical sciences and engineering subfield 

24B, Percent of in-use academic research instrument systems B-80 
that are the "most advanced instrument of its kind 
accessible to its research users," by research status 
and by agricultural and biological sciences subfield 



FUNDING SOURCES 
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25. Means of acquisition of in-use academic research B-81 
instrument systems, by field 

25A. Means of acquisition of in-use academic research B-82 
instrument systems, by physical sciences and engineering 
subfield 

25B. Means of acquisition of in-use academic research B-83 
instrument systems, by agricultural and biological 
sciences subfield 

26. Sources of funds for acquisition of incise academic B-84 
research equipment, by field 
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FUNDING SOURCES (continued) 



Table Page 

26A, Sources of funds for acquisition of in-use academic 
research equipment, by physical sciences and 
engineering subfield 

26B. Sources of funds for acquisition of in-use academic B-86 
research equipment, by agricultural and biological 
sciences subfield 

27. Fields receiving funding support for acquisition o' B-87 
in-use research equipment, by source of funds 

28, Acquisition cost of in-use academic research equipment, B-88 
by source of funds and by control of institution and 

system purc!iase price 

29, Federal invol7t'»-nent in funding of in-use academic B-89 
research instr irnent systems, by field 

29A. Federal involvement in funding of in-use academic B-90 
research instrument systems, by physical sciences 
and engineering subfield 

29B, Federal involvement in funding of in-use academic B-91 
research instrument systems, by agricultural and 
biological sciences subfield 

30. Recent Federal involvement in funding of in-use B-92 
academic research instrument systems, by year and 

by field 



LOCATION AND USAGE 
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by field 
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and by field 
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located in shared-access facilities, by research status and 
by physical sciences and engineering subfield 
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instrumentation support services, by agricultural 
and biological sciences subfield 

41. Annual expenditures per department/facility for B-119 
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TABLE 1* mjtmn of DSPARTHEKTS m facilities and PEKCEtlT KEFOirriNfi IRPCmTAliT 

SUBJECT AREAS IN 1^1 CH CRITICAL EXPEftlf^TS C^NOT IE PERFORHED OUE TO 
LACK Of I^EOEO ElUIFMENTi BY FIELD ill 



FERCENT REFORTING INAilLITY 
TO CONDUCT CRITICAL 
NUh^R OF EXFERINENT8 DUE TO LACK 

DSFARTNENT8/FACILITIE8 OF NEEDED EiUIFHENT 



TOTALt SELECTED FIELDS 2902 721 
FIELD OF RESEARCH 

EKGINCERIN6 661 691 

AGRICULTURAL SCIENCES 294 79X 

BIOLOGICAL SCIENCES* TOTAL 1197 56Z 

GRADUATE SCHOOLS 986 86X 

RSDICAL SCHOOLS 611 862 

COnPUTER SCIENCE 91 93X 

Z?r'':^ONBENTAL SCIENCES 239 62Z 

NATERIALB SCIENCE 19 lODX 

PHYSICAL SCIENCES 379 87X 

INTERDISCIPLINARY. N.E.C* 67 74X 



ill ALL STATISTICS ARE NATIONAL ESTIMATES h v mP ASS I NG THE 197 LARGEST R&D 
UNIVERSITIES AND T»!E 92 LARl^EST R 8t D NEDIC^'v SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL* BIOLOGICAL AND ENVIRONMENTAL SCIENCES)* ESTIMATES ARE 
AS OF DECEN8EP ^f88. F(» ALL OTHER FiaOS* ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 912 DEPARTMENTS AMD FACILITIES. 

NDTEt SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. 

SOURCES NATIONAL SCIENCE FOUNDATION 
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TABLE 1A« NUMBER OF DEPARTHENTS AND FAClllTXES AND PERCENT REPORTING IMPORTANT 
SUBJECT AREAS IN WHICH CRITICAL EXPERIMENTS CANNOT BE PERFORMED DUE 
TO LACK OF NEEDED E8UIP«cNT, BY PHYSICAL SCIENCES AND ENGINEERING 
SUBFIELD tn 

PERCENT REPORTING INABILITY 
TO CONDUCT CRITICAL 
NUMBER OF EXPERIMENTS DUE TO LACK 

DEPARTMENTS/FACILITIES OF NEEDED EQUIPMENT 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES* TOTAL 


375 


87? 


CHEMISTRY 


176 


93X 


PHYSICS AND ASTRONOMY 


199 


82t 


ENGINEERING, TOTAL 


661 


89X 


CHEMICAL 


97 


92X 


CIVIL 


125 


901 


ELECTRICAL 


87 


96X 


MECKANICAL 


87 


92X 


METALLURGICAL/MATERIALS 


61 


91X 


OTHER, N.E.C, 


204 


83X 



[13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R i D 
UNIVERSITIES IN THE NATIOrU ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 322 
DEPARTMENTS AND FACILITIES. 



NOTEI SUBCATEGORY NUf^BERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. 

SOURCE! NATIONAL SCIENCE FOUNDATION 
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TABLE 16. NUn&HR OF DEPARTF1ENT8 AND FACILITIES AND PERCENT REPORTING IMPORTANT SUBJECT 
AREAS IN WHICH CRITICAL E;r£RinENTS CANNOT BE PERFORNED DUE TO LACK OF NEEDED 
EGUlPNENTt BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD 113 

PERCENT REPORTING INABILITY 
TO CONDUCT CRITICAL 
NUHBER OF EXPERIHENTS DUE TO LACK 

DEPARThENtS/FACILITlES OF NEEDED EQUIPNENT 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 

AGRICULTURAL SCIENCES^ 2S4 79% 
TOTAL 

ACRONOniC SCIENCES lU B2X 

ANINAL SCIENCES 86 69X 

NATURAL RESOURCE NGNT 57 SBX 

BIOLOGICAL SCIENCES^ TOTAL 1197 S6X 

ANATONY 86 S7X 

BIOCHENISTRY 147 41X 

BOTANY 49 3U 

FOOD AND NUTRITION S:^ 85X 

niCROBIOLOGY/innUNOLOGY 162 46Z 

nOLECULAR/CELLULAR 76 27X 
BIOLOGY AND GENETICS 

PATHOLOGY 88 62X 

PHARHACOLOGY/TOXICOLOGY 107 58X 

PHYSIOLOGY/BIOPHYSICS 134 55X 

ZuGLDGY/ENTOHOLOGY 69 69X 

BIOLOGY. GENERAL AND 227 70X 
N.E*C* 

[13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCONPASSING THE 157 LARGEST R {( D 
UNIVERSITIES AND THi£ 92 LARGEST R D HEDICAL SCHOOLS IN THE NATION. ^OR ALL 
OTHER FIELDSr ESTIMATES ARE AS OF DECEHBER 1983. SAMPLE IS 454 DEPARTMENTS 
AND FACILITIES, 

note: rijBCATEGORY ftU»JBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. 

SOURCE^ NATIONAL SCIENCE FOUNDATION 
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TABLE Z. DEPARTHENT/FACILITY ASSESSHENT OF ADEQUACY OF AVAILABLE RESEARCH INSTRUHENTATIOMr BY FIELD [13 



PERCENT OF DEPARTHENTS/FACILITl ES 
ASSESSING INSTRUMENTATION AVAILABLE TO 

TENURED Faculty and equivalent p.i.'s as: 



PERCENT OF DEPARTHENTS/FACILITIES 
ASSESSING INSTRUMENT AT I ON AVAILABLE TO 
UNTENURED FACULTY AND EQUIVALENT P.I.'f AS? 



I 



TOTAL 



EXCELLENT 



ADEQUATE INSUFF ICl ENT TOTAL 



EXCELLENT 



ADEQUATE INSUFFICIENT 



TOTAL. SELECTED FIELDS lOOX 
FIELD OF RESEARCH 

ENGINEERING lOOX 

AGRICULTURAL SCIENCES lOOX 

BIOLOGICAL SCIENCES. TOTAL 1 OOX 

GRADUATE SCHOOLS lOOX 

NEDICAL SCHOOLS lOOX 

COhPUTER SCIENCE lOOX 

ENVIRDNHENTAL SCIENCES lOOX 

MATERIALS SCIENCE lOOX 

PHYSICAL SCIENCES lOOZ 

INTERDISCIPLINARY. N.E.C. 1001 



9X 

8X 
J3X 
MX 
16Z 

2X 
iOX 
27X 

4X 
30X 



53X 

42X 
47X 
59X 
48X 
69X 
52X 
66X 
5BX 
54X 
33X 



36X 

SOX 
44X 

26X 
39X 
15X 
4SX 

251 
iSX 
42X 
37X 



lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
JOOX 
lOOX 
ICOX 
lOOX 
lOOX 



lOX 

6X 
BX 

2 5X 
15X 
15X 

2X 
lOX 
20X 

2X 
32X 



47X 

37X 
39X 
S3X 
42X 
63X 
52X 
54X 
35X 
49X 
30X 



43X 

57X 
52X 
32X 
43X 
22X 
46X 
36X 
45X 
49X 
37X 



tn ALL STATISTICS ARE NATIONAL ESTI«ATES ENCOMPASSING THE 157 LARGEST R t, D UNIVERSITIES AND THE 92 LARGEST R tt D MEDICAL SCHOOLS 
l.VnTu22^i?r;nc°^ ^^^^^ " ^^^^^^ ( AGR IC JLTURAL , BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 1983. FOR 
ALL OTHER FIELDS. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 912 DEPARTMENTS AND FACILITIES. i^tttnut:^ iydj. ru« 

NOTEJ SUBCATEGORY PERCENTAGES NAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 

source: national science foundation 
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TABLE 2A. 



sSS?ELr?n'^''"' ASSESSMENT DP ADEQUACY OF AVAILABLE RESEARCH INSTRUHEKTATiON, BY PHYSICAL 



PHYSICAL SCIENCES AND 
ENGINEERING 



SCIENCES AND ENGINEERING 



PERCENT OF DEPARTHENTS/FACILI TIES 
ASSESSING INSTRUflENTATION AVAILABLE TO 
TENURED PACULTY AND EGi/IVALENT P.I. 5 AS; 



PtRCF^if OF DEPARTHENT8/FACILITIE8 
ASSESSING INSTRUMENTATION AVAILABLE TO 
UNTENURED FACULTY AND EQUIVALENT P,K$ A8t 



TOTAL 



J!™^!!*!... insufficient total EXCELLENT ADEOUATr'^^isUFF 



ICIENT 



PhYSICAL SCIENCES, TOTAL 
CHENISTRY 

PHYSICS AND ASTRONOMY 
ENGlNEERINGr TOTAL 
CHEniCAL 
CIVIL 

electrical 
mechanical 

«:tallurgical/materials 

T'^HER. N.E.C. 



lOOX 
lOOX 
lOOX 
lOCX 

toox 

lOOX 
lOOZ 
iOOX 
lOOX 
lOOX 



41 

6X 

£X 

?x 

2X 
lOX 
21X 
I9X 
OX 
4X 



54X 

46X 
61X 
42X 
47 X 
46X 
21X 
ZIX 
53X 
49X 



42X 
48X 

37X 
SOX 
SIX 
43X 
58X 
S4X 
47X 
48X 



lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 

toox 

lOOX 
lOOX 
2 OCX 



2X 
3X 
2X 
6X 
OX 
IIX 
4X 
17X 
OX 
4X 



49X 
SIX 
47X 
37X 
39X 
43X 
29X 
IIX 

3ax 

46X 



iKE;BeV;9\TlSS^ -^^HST R . D UNIVERSITIES IN THE .ATION. ESTIMATES ARE A3 OF 

note; subcategory percentages may not sum exactly to total because of ROUNDING. 
SOURCE; NATIONAL SCIENCE FOUNDATION 



49X 
46X 
SIX 
57X 
6U 
4SX 
67X 
70X 
62X 
SIX 
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TABLE 2B. OEPARTttENT/FAClLlTY ASSESSrtENT CF ADEQUACY OF AVAILABLE RESEARCH INSTRUKENTATIOH, BY AGRICULTURAL AHD BIOLOGICAL 
SCIENCES SUBFIELD 113 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



PERCENT OF DEPARTrENTS/FACILlTlES 
ASSESSING INSTRUHENTATION AVAILABLE TO 
TENURED FACULTY AND EQUIVALENT P.I.$ AS? 



PERCENT OF DEPARTHENTS/FACILITIE8 
ASSESSING INSTRUMENTATION AVAILABLE TO 
UNTFNURED FACULTY AND EQUIVALENT P.I.» ASt 



TOTAL 



EXCELLENT 



ADEQUATE INSUFFICIENT 



TOTAL 



EXCELLENT 



ADEQUATE INSUFFICIENT 



W 
I 

M 

00 



AGRICULTURAL SCIENCES* 
TOTAL 

AGRONOHIC SCIENCES 

ANIMAL SCIENCES 

NATURAL RESOURCE NGNT 

BIOLOGICAL SCIENCES. TOTAL 

ANATOMY 

BIOCHEMISTRY 

BOTANY 

FOOD AND NUTRITION 

MICROBIOLOGY/ J f'.MUNOLOGY 

MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 

PATHOLOGY 

PHARMACOLOGY/TOXICOLOGY 

PHYSIOLO&Y/FICPHYSICS 

ZOOLOGY/ENTOMOLOGY 

nOLOGY, GENERAL AND 
H.E«C. 



lOOX 

100% 
lOOX 

\oox 

lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 

lOOX 
lOOX 
lOOX 
lOOX 
lOOX 



8X 

5X 
MX 

6X 
15X 
\2X 
25X 
MX 

OX 
16X 
40X 

J3X 
7X 

an 

7X 
4X 



47X 

46X 
53 X 
40X 
59X 
67X 
61X 
19X 
44X 
42X 
SIX 

75X 
7BX 
59X 
49X 
69X 



44X 

49X 
34X 
54X 
26X 
22X 
14X 
67X 
56X 
42X 
9X 

IIX 
14X 
ISX 
45X 
27X 



lOOX 

lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 

ICOX 
lOOX 
lOOX 
lOOX 
lOOX 



8X 

5X 
MX 

6X 
15X 

ox 

27 X 
MX 
4X 
17X 
40X 

BX 
OX 

31X 
7X 
7X 



39X 

32X 
46X 
IZt 
53X 
7BX 
96X 
IBX 
24X 
31X 
49X 

67X 
7BX 
SIX 
34X 
6SX 



52X 

64X 
40X 
51X 
32X 
22X 
17X 
6BX 
72X 
SEX 

::x 

2SX 
22X 
18X 
S9X 
28X 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R Ik D UNIVERSITIES AND THE 92 LARGEST R It D 
IN THE NATION. ESTIMATES ARE AS OF DECEMBER 19B3. SAMPLE IS 454 DEPARTMENTS AND FACILITIES. 

NOTE? SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 

SOURCH: NATIONaI SCIENCE FOUNDATION 
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TABLE 3, OEPARTHENT/FACJLITY RECOMHEN0ATION5 FOR INCREASED FEDERAL SUPPORT FOR RESEARCH 
lNSTRUf1E«TAT10N» 8V FIELD tn 

PERCENT OF DEPARTHENTS/FACILITIES 
RECOHHENDING AS TOP PRIORITY AREA FOR INCREASED 
FEDERAL SUPPORT OF ACADEHIC RESEARCH EQUIPMENT; 

SYSTEMS IN SYSTEMS IN LAB 
LARGE $50 1 000- $1 OiOOO- E9UI PMENT 
SCALE $1 lOOOiOOO $50i000 UNDER 

TOTAL Facilities range range iioiooo other 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 



lOOl 



26X 



61X 



lOX 



ENGINEERING 


lOOZ 


3X 


28X 


60 X 


9X 




AGRICULTURAL SCIENCES 


lOOX 




6X 


79X 


15X 




BIOLOGICAL SCIENCES* TOTAL 


lOOX 




20X 


66X 


13X 


2X 


GRADUATE SCHOOLS 


lOOX 




21X 


63X 


13X 


IX 


HEDICAL SCHOOLS 


100% 




I9X 


tn 


I OX 


2X 


COMPUTER SCIENCE 


lOOX 




25X 


75X 






ENVIRONMENTAL SCIENCES 


lOOX 


6X 


36X 


54 X 


2X 


2X 


MATERIALS SCIENCE 


lOOX 




83X 


17X 






PHYSICAL SCIENCES 


I cox 


5X 


43X 


44X 


6X 


2X 


IK>£RDISC1PLINARY» N.E.C. 


lOOX 




48X 


45X 


7X 





tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R i D UNIVERSITIES AND THE 
92 LARGEST R & D MEDUAL SCHOOLS IN THE MATION* FDR PHASE 11 FIELDS ( AGR3CJLTURAL, BIOLOGICAL AND 
ENVIRONMENTAL SCIENCES) r ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS 
OF DECEMBER 1982, 5A»5PLE IS 912 DEPARTMENTS AND FACILITIES, 

note: SUBCATEGORY PERCENTAGES MAY NOT 5JM EXACTLY TD TOTAL BECAUSE OF ROUNDING. 

source; national science foundation 
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TABLE 3A. DEPARTHENT/FACR IT. RECOMMENDATIONS FOR INCREASED FEDERAL SUPPORT FOR RESEARCH 
INSTRUMENTATION, BY PHYSICAL SCIENCES AND ENGINEERING SOBFIELD 113 

PERCENT OF DEPARTMENTS/FACILITIES 
RECOMMENDING AS TOP PRIORITY AREA FOR INCREASED 
FEDERAL SUPPORT Of ACADEMIC RESEARCH EQUIPMENT: 



SYSTEMS IN SYSTEMS IN LAB 
LARGE $50, 000 - $10, 000- EOUI PMENT 
SCALE $1 ,000,000 $50,000 UNDER 
TOTAL FACILITIES RANGE RANGE $10rOOO OTHER 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES. TOTAL 


\00l 


5X 


43X 


44X 


6X 


zx 


CHEMISTRY 


100% 


OX 


54X 


397. 


6X 


IX 


PHYSICS AND ASTRONOMY 


lOOX 


n 




4BX 


7X 


3X 


ENGINEERING, TOTAL 


100% 


3% 


28X 


60 X 


n 


OX 


CHEMICAL 


lOOX 


ox 


lOX 


70X 


20X 


OX 


CIVIL 


lOOX 


5X 


6X 


87 X 


OX 


OX 


ELECTRICAL 


lOOX 


lOX 


hfU It 


23X 


15X 


ox 


MECHANICAL 


lOOX 


3X 


27X 


67 X 


OX 


4X 


METALLURGICAL/MATERI ALS 


lOOX 


OX 


62X 


32X 


6X 


OX 


OTHER, N.E.C. 


lOOX 


u 


31X 


39X 


lOX 


OX 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R It D UHIVER3ITIE8 IN 
THE NATION. ESTIMATES ARE AS OF DE'^EMBER 1982. SAMPLE IS 322 DEPARTMENTS AND FACILITIES. 

NOTE? SUBCATEGORY PERCENTAGES MAY >?0T SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 

SOURCE! NATIONAL SCIENCE FOUNDATION 
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TABLE 3B. DEPARTMENT/FACILITY RECOKKEN0AT IONS FOR IWCREABED FEDERAL SUPPORT FOR RESEARCH 
INSTRUKENTATlOWr BY AGRICULTURAL AHD BIOLOGICAL SCIENCES SUBFIELB 113 

PERCENT OF DEPARTMENTS/FACILITIES 
RECOMMENDING AS TOP PRIORITY AREA FOR INCREASED 
FEDERAL SUPPORT OF ACADEMIC RESEARCH EQUIPMENT? 



SYSTEMS IN SYSTEMS IN LAB 
L/>RGE $30»000- f 10,000- EQUIPMENT 
SCALE f 1 f OOOf 000 f 50*000 UNDER 
TOTAL FACILITIES RANGE RANGE $10»000 OTHER 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES* 
TOTAL 


lOOZ 


ox 


6X 


79X 


15X 


OX 


AGRONOMIC SCIENCES 


lOOX 


ox 


8X 


BOX 


12X 


OX 


ANIMAL SCIENCES 


lOOX 


ox 


2X 


e2X 


16X 


OX 


NATURAL RESOURCE MGMT 


lOOZ 


OX 


lOX 


72X 


lex 


ox 


BIOLOGICAL SCIENCES* TOTAL 


I OCX 


OX 


SOX 


OOZ 






ANATOMY 


lOOZ 


ox 


18X 


76X 


7X 


ox 


BIOCHEMISTRY 


mi 


ox 


24X 


59X 


8X 


9X 


BOTANY 


lOOX 


OX 


25X 


49X 


27X 


OX 


FOOD AND NUTRITION 


lOOX 


OX 


15X 


74X 


7X 


4X 


MICROBIOLOGY/IMMUNOLOGY 


lOOX 


ox 


20X 


55X 


24X 


OX 


MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 




OX 


31X 


54X 


15X 


02 


PATHOLOGY 


lOOX 


OX 


24X 


S6X 


20X 


OX 


PHARMACOLOGY/TOXICOLOGY 


lOOX 


OX 


8X 


90X 


IX 


OX 


PHYSIOLOGY/BIOPHYSICS 


lOOX 


OX 


17X 


aax 


2X 


OX 


ZOOLOGY/ENTOMOLOGY 


lOOX 


ox 


5X 


70X 


26X 


OX 


BIOLOGY* GENERAL AND 


lOOX 


OX 


22X 


64 X 


IIX 


3X 



N.E.C. 

tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R tt D UNIVERSITIES AND 
THE 92 LARGEST R i D MEDICAL SCHOOLS IN THE NATION. ESTIMATES ARE AS 0? DECEMBER 1983. SAMPLE 
IB 454 DEPARTMENTS >ND FACILITIES. 

N0TE5 SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 

source; national science foundation 
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TABLE 4. TOTAL AMOUNT OF ACADEMIC RESEARCH INSTRUMENT ATI OH IN NATIONAL 
STOCK AND MEAN PRICE PER SYSTEM, BY FIELD 111 



t DOLLARS IN THOUSANDS] 



NUMBER AND 
PERCENT OF 
INSTRUMENT 
SYSTEMS 



AGGREGATE 
PURCHASE 
PRICE 
AND PERCENT 
OF PRICE 



MEAN PURCHASE 
PRICE PER 
SYSTEM 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 

ENGINEEJ=tING 

AGRICULTURAL SCIENCES 

BIOLOGICAL SCIENCES, TOTAL 
GRADUATE SCHOOLS 
MEDICAL SCHOOLS 

COMPUTER SCIENCE 

ENVIRONMENTAL SCIENCES 

MATERIALS SCIENCE 

PHYSICAL SCIENCES 

INTERDISCIPLINARY, N.E.C, 



46738 
iOOX 



9425 
201 

1954 
4X 

17618 
38X 

7290 
16X 

\02kB 
22X 

1115 
2X 

2679 
6X 

731 

11644 
25X 

1571 
37. 



51630780 
lOOZ 



333613 
20Z 

42599 
3X 

471288 
29X 

186272 
ill 

285016 
17X 

60026 
41 

126231 
8X 

37120 
2Z 

481881 
30X 

7B022 
5X 



$35 

35 
22 
27 
26 
28 
54 
47 
91 
41 
50 



in ALL STATISTICS ARE N^kTIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R It D 
UNIVERSITIES AND THE 92 LARGEST R&D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE 
AS Or DECEMBER 19B3. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 19B2. 
SAMPLE IS 8704 INSTRUMENT SYSTEMS. 

NOTE? SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROti TABLE TO TABLE. 

SOURCE! NATIONAL SCIENCE FOUNDATION 



ERIC 



93 
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TABLE #A. TOTAL Anm)KT OF itCAOIHlC WESf^MICH IN9TmineilTATl(m IN NATIONAL 
ITOCK AND RCAN PNICE fEfi SYSTENt iY PHYSICAL iCIEN^i AND 
EtNSIMXNlNC iVirieLD CIS 

'SOLLANt IN THOUtANSS} 

AfiCnSCATE 
NURBEN ANO PUNCHASE 
PERCENT OF PNICE NEAN PVt^OIAlE 

INITftUNENT AND PERCENT PRICE PEN 
SYiTENS OF PRICE lYBTEN 



PHYSICAL ^lENCES AND 
ENGINEERING 



PHYSICAL SCIENCES r TOT^ 



IIA44 
lOOX 



MS1SS2 
lOOX 



$41 



CHENISTRY 



6419 
95X 



294940 
931 



40 



PHYSICS AND A8TR0NGNY 



9229 
49X 



mm 
m 



43 



ENCINEERiNC* TOTAL 



f4E9 

lOOX 



333613 
lOOX 



39 



CHEHICAL 



B47 

n 



E73f3 

it 



32 



CIVIL 



693 
7X 



222S7 
7X 



32 



aECTRICAL 



2218 
24X 



S26I1 

29X 



37 



HECHANICAL 



1B99 
20X 



67093 
20X 



36 



RETALLURSICAL/NATERI AL8 



1244 

132 



46392 
MX 



37 



OTHER. N.E.C< 



2969 
27X 



07108 
26X 



34 



m ALL STATISTICS ARE NATIONAL ESTINATES ENC0NPA8SING THE 197 LARK8T RID 

UNIVERSITIES IN THE NATION. ESTINATES ARE AS OF DECENSER 1982. SANPLE IS 3232 
INSTRUNENT 8Y8TENS. 

NOTE> SUtCATECORY NUHSERS AND PERa:1ITAGES NAY NOT SVN EXACTLY TO TOTAL 

BECAUSE OF ROUNDINS. ESTINATED TOTALS NAY VARY SLIGHTLY FRON TABLE TO TABLE. 

SOURCE I NATIONAL SCIENCE FOUNDATION 



ERIC 



B-23 
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TABLE 4B. TOTAL ArtDUNT OF ACADEHIC RESEARCH INSTRUHEMTIOH IN NATIOVAL STOCK 
AND HEAN PRICE PER SYSTEM, BY AGRICULTURAL AND BIOLOGICAL SCIENCES 
SUBFIELB in 

[DOLLARS IN THOUSANDS] 



NUNBER AND 
PERCENT OF 
INSTRUMENT 
SYSTEMS 



AGGREGATE 
PURCHASE 

PRICE 
AND PERCENT 

CF PRICE 



MEAN PURCHASE 
PRICE PER 
SYSTEM 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES, 


1954 


$42599 


$22 


TOTAL 


mx 


lOOX 




AGRONOMIC SCIENCES 


1229 


27407 


22 




631 


64X 




ANIMAL SCIENCES 


485 


9924 


20 




25X 


23X 




r^ATURAL RESOURCE MGMT 


240 


5268 


22 




12Z 


12X 




BIOLOGICAL SCIENCES, TOTAL 


17618 


471288 


27 




lOOX 


lOOX 




ANATOMY 


546 


18311 


34 




3X 


4X 




BIOCHEMISTRY 


407 B 


97391 


24 




23X 


21X 




BOTANY 


All 


12083 


26 




21 


3X 




FOOD AND NUTRITION 


452 


10189 


23 




3X 


2X 




MICROBIOLOGY/IMMUNOLOGY 


1443 


35781 


25 




BX 


8X 




MOLECULAR/CELLULAR 


2841 


81874 


29 


BIOLOGY AND GENETICS 


16X 


i7X 




PATHOLOGY 


999 


31 038 


31 




6X 


7X 




PHARMACOLOGY/TOXICOLOGY 


1977 


44907 


23 




IIX 


lOX 




PHYSIOLOGY/BIOPHYSICS 


2384 


68628 


29 




14X 


15X 




ZOOLOGY/ENTOMOLOGY 


495 


13181 


27 




3X 


3X 




BIOLOGY, GENERAL AND 


1933 


57905 




N«E«C« 


IIX 


12X 





m ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST 

R l( i) UNIVERSITIES AND THE 92 LARGEST R&D MEDICAL SCHOOLS IN THE NATION* 

ESTIMATES ARE AS OF DECEMBER 1983* SAMPLE IS 4263 INSTRUMENT SYSTEMS* 

note: subcategory NUMBERS AND PERCENTS MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE^ NATIONAL SCIENCE FOUNDATION 



ERLC 



B-24 
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TABLE INDICES Z? SftyiPKENT-EXTENSlVENESS Or SELECTED FIELDS AND SUBFIELDS OF ACADEMIC RESEARCH 

::CLLARS IK ?SILL1DNS3 £ j.N DOLLARS} 



TOTAL, SELECTED «^IELOS 
FIELP AND SUBFIELD CI } 



TOTAL PUR- 
CHASE PRICE OF TOTAL 
NATIONAL STOCK ACADEMIC 
OF ACADErtlC RID 
RESEARCH EXPENDITURES, 
EBUIPNEMT C2J FY 1982 t33 



TOTAL PRICE OF 
NATIONAL STOCK 
AS PERCENT OF 
FY 17B2 R t D 
EXPENDITURES 



CRADUaTc 
STUDENT 
ENROLL nENTr 
FALL 
1982 C43 



^otal price 
of national 
stock per 

CRADUATE 
STUDENT 



NUMBER OF 
ACADEMIC 
SCIENTISTS/ 
ENGINEERS. 
JANUARY 
1983 CS} 



CIN DOLLARS} 



TOTAL PRICE 
OF NATIONAL 
STOCK PER 
SCIENTIST/ 
ENCINEER 



C4a84 



32X 



190S0C 



$6000 



107000 



$14200 



ENCINEERINC* TOTaL 


334 


1028 


33Z 


80S00 


4200 


26200 


12700 


CHEMICAL 


27 


83 


33X 


7000 


3700 


2100 


12900 


CIVIL 


22 


108 


20X 


13700 


1600 


4400 


3000 


ELECTRICAL 


83 


224 


37X 


20600 


4000 


6000 


13800 


MECHANICAL 


67 


142 


47X 


10900 


6100 


4200 


16000 




134 


467 


29X 


28300 


4700 


?400 


14300 


AGRICULTURAL SCIENCES 


43 


838 


3X 


11800 


3600 


14100 


3000 


BICLOSXCAL SCIENCES 


471 


I29f 


37X 


42000 


11200 


34000 


13900 


COMPUTER SCIENCE 


60 


148 


41X 


16200 


3700 


6300 


9300 


EKVIROKMENTAL SCIENCES 


126 


360 


22X 


13300 


9300 


7000 


18000 


PHYSICAL SCIENCES, TOTAL 


482 


823 


39X 


26300 


18200 


19400 


24800 


CHEMISTRY 


233 


31! 


82X 


13B00 


16100 


9400 


177100 


PHYSICS V ASTRONOMY 


227 


312 


44X 


10700 


21200 


10000 


22700 


in TABLE IS llnlTcD TO FIELDS 


AND 3UEFISL0S FOR 


WHICH COMPARATIVE 


DATA 


ARE AVAILABLE. 









T^^^^^I\^^™ are national ESTI-ATES ENCORPASSINC the 157 LARGEST R k 0 UNIVERSIUES AND THE 92 LARGEST R k D MEDICAL SCHOOLS 
1 . ^nT«-o^iTc*/°^!^?-' 'ACRICJITURAL. 5]0LCC:CAL and environmental SC.ENCEC), ESTIMATES ARE AS OF DECEMBER 1983. FOR 

ALL OTHcR FIELDS. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 3704 INSTRUMENT SYSTEMS. ucccnccr. iVBJ. ru« 

r«.\.^?°?«f^*'^^"^^ SCIENCE/EMGINEERING: R t 5 FUNDS, FISCAL YEAR 1982. SURVEY OF SCIENCE RESOURCES SERIES, NATIONAL SCIENCE 
FOUNDATION, 1934 (GPO PUBLICATION NO. NSF 84-308). p. 0. n«iiun«i. auitnuc 

Q^^2?ro«mmr«'^iL^^ ACADEMIC SClENCE/ENGINEtRIN&s GRADUATE ENROLLMENT AND SUPPORT, FALL 1982. SURVEYS OF 

SCIENCE RESOURCES SERIES, NATIONAL SCIENCE FOUNDATION. 1984 <GPO PUBLICATION NO. MSF B4-306)r p. 20. aunvciD ur 

'^^^ ACADEMIC science/engineering: SCIENTISTS AND ENGINEERS, JANUARY 1982. SURVEYS OF 
SCIENCE RESOURCES SERIES, NATIONAL SCIE.VCE FOUNDATION, 1984 (GPO PUBLICATION NO. NSF 84-309), p. 9. 



NOTE? S'JBCATEaORY NU'^BERS AND PEPCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
SOURCE.' •NATIONAL SCIENCE FDUnATION 



ERIC 
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TABLE 6. «EAN AriOUKT OF ACADEMIC RESEARCH ESUIPrtENT PER INSTITUTlONr BY UNIVERSITY CONTROL AND BY FIELD £1] 



[DOLLARS IN THOUSANDS) 

- - UNIVERSITY CONTROL 

TOTAL - PRIVATE Pl'2LIC 

MEAN UUmt^ MEAN AGGREGATE MEAN NUMBER MEAN AGGREGATE MEAN NUMBER MEAN AGGREGATE 
OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE 



TOTAL. SELECTED FIELDS 232 $B57£f 228 $8820 234 $8445 

FIELD OF RESEARCH 



ENGINEERING 


60 


2125 


56 


2216 


62 


2078 


AGRICULTURAL SCIENCES 


13 


271 


2 


29 


28 


395 


BIOLOGICAL SCIENCES^ TOTAL 


7i 


1393 


65 


1956 


74 


1855 


GRADUATE SCHOOLS 


46 


1!S6 


44 


1182 


48 


1189 


MEDICAL SCHOOLS 


112 


3098 


93 


2982 


127 


3187 


COMPUTER SCIENCE 


7 


3B2 


12 


705 


5 


218 


ENVIRONMENTAL SCIENCES 


17 


804 


13 


691 


19 


862 


MATERIALS SCIENCE 


5 


236 


8 


403 


3 


151 


PHYSICAL SCIENCES 


74 


3069 


81 


3264 


71 


2970 


INTERDISCIPLINARY, K.E.C. 


10 


497 


12 


329 


9 


582 



tn estimate: '^OR biological sciences in medical schools have a base of 92 medical schools (40 PRIVATE, 52 PUBLIC). 
ESTIMATES FOR 'BIOlDGICAL SCIENCES, TOTAl' HAVE A BASE OF 249 INSTITUTIONS (92 MEDICAL SCHOOLS AND 157 UNIVERSITIES). 
ALL OTHER ESTIMATES ARE BASED ON 157 UNIVERSITIES (53 PRIVATE, 104 PUBLIC). FOR PHASE II FIELDS (AGRICULTURAL, 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL HTHER FIELDS, ESTIMATES ARE AS OF 
DECEMBER 1932. SAMPLE IS 8704 INSTRUMENT SYSTEMS. 



source: national science foundation 



ERIC 



102 



TABLE 6A. MEAW AWOUNT OF ACADEHIC RESEARCH EOUIPHENT PER INSTITUTION, By UNIVERSITY CONTROL AND BY PHYSICAL SCIENCES 
AND ENGINEERING SUBFIELD m 

[DOLLARS IN THOUSANDS 3 

UNIVERSITY CONTROL 

TOTAL PRIVATE — PUBL C 

NEAN NUMBER MEAN AGGREGATE NEAN NUMBER NEAN AGGREGATE NEAN NUMBER tt'tiAN AGGREGATE 
OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE OF SYSTEMS PJRCHA3E PR/CE 

PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES, TOTAL 


74 


«3069 


81 


$3264 


71 


$2970 


CHEMISTRY 


41 


1621 


43 


1699 


40 


1562 


PHYSICS AND ASTRONOMY 


33 


1448 


38 


1565 


31 


1388 


ENGINEERING, TOTAL 


60 


2125 


56 


2216 


62 


2078 


CHEMICAL 


5 


174 


5 


224 


5 


J4t 


CIVIL 


4 


:42 


2 


79 


6 


174 


ELECTRICAL 


14 


327 


n 


588 


16 


495 


MECHANI CAL 


12 


427 


17 


574 


9 


352 


METALLUGICAL/HATERIALS 


8 


295 


7 


280 


8 


303 


OTHERi N.E.C. 


16 


559 


13 


471 


18 


604 



SOURCE! NATIONAL SCIEHCE FOUNDATION 



ERIC 
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TABLE 6B. HEAN MQVHl OF ACADEMIC RESEARCH EQUIr^HENT PER irSSTl TU720N. BY UNXVEKSITY CONTROL AND BY AGICULTCRAL AND 
BIOLOGICAL SCIENCES SUBFIELD ill 

CDOLLARS IN THOUSANDS} 



UNIVERSITY CONTROL 

TOTAL PRIVATE PUBLIC 

MEAN NUNBER NEAN AGGREGATE MEAN NUMBER NEAN AGGREGATE NEAN NUMBER MEAN AGGREGATE 
OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES* 12 $271 2 129 18 $395 
TOTAL 

AGRONOMIC SCIENCES B 179 1 19 11 254 

ANIMAL SCIENCES 3 63 - 5 4 93 

NATURAL RESOURCE MGNT 2 34 - 4 2 49 

BIOLOGICAL SCIENCES. TOTAL 71 1B93 65 1956 74 1855 

ANATOMY 2 74 2 69 3 76 

BIOCKEHISTRY 16 391 14 349 18 416 

BOTANY 2 49 1 30 2 60 

FOOD Af^D NUTRITION 2 41 1 15 2 ' 57 

MICROBIOLOGY/ IMMUNOLOGY 6 144 4 91 7 175 

MOLECULAR/CELLULAR 11 329 15 473 9 243 
BIOLOGY AND GENETICS 

PATHOLOGY 4 125 3 111 4 133 

PHARMACOLOGY/TOXICOLOGY 8 ISO 7 17B 9 182 

PHYSIOLOGY/BIOPHYSICS 10 276 10 373 9 217 

ZOOLOGY/ENTOMOLOGY 2 53 2 67 2 49 

BIOLOGYt GENERAL AND B 233 6 202 9 291 
N.E.C. 

tn ALL ESTIMATES FOR AGRICULTURAL SCIENCES ARE BASED ON 157 UNIVERSITIES (53 PRIVATE. 104 PUBLIC). ESTIMATES FOR ALL 
BIOLOGICAL SCIENCE SUBFIELDS ARE BASED ON 249 UNIVERSITIES AND MEDICAL SCHOOLS (93 PRIVATE. 156 PUBLIC). ESTIMATES ARE 
AS OF DECEMBER 1983. SAMPLE IS 4263 INSTRUMENT SYSTEMS. 



cnm>rc; NATIONAL SCIENCE FOUNDATION 

ERIC 

..1, 104 



TABLE 7. DISTRIBUTION OF ACADEMIC RESEARCH INBTRURENT SYSTEWB IH NATIONAL 
STOCK I BY SYSTEM PURCHASE PRICE AND BY FIELD CH 



mnhtA AND PERCENT OF SYSTEMS 

SYBTEW PURCHASE PRICE 

110,000- $25,000- $75,000- 
TOTAL $24,999 $74»999 $1,000,000 



TOTAL, SELECTED FIELDS 4&73B 29699 13113 3924 

lOOX hAX 28X 8X 

FIELD OF RESEARCH 





9425 


3785 


2828 


812 




lOOX 


6U 


30X 


9X 


Ar'DT^IIi TIIDai Cu/*^CC 

AUKICUL lUKAL 5^^icNCc^ 


1954 


1512 


400 


42 




lOOX 


77X 


20X 


2X 


BIOLOGICAL SCIENCES, TOTAL 


17618 


12596 


4218 


814 




lOOX 


71Z 


24X 


5X 


GRADUATE SCHOOLS 


7290 


5241 


1747 


302 




lOOZ 


72X 


24X 


4X 


MEDICAL SCHOOLS 


10328 


7345 


2472 


511 




lOOZ 


71X 


24X 


5X 


COMPUTER SCIENCS 


1115 


525 


441 


150 




lOOZ 


47X 


40X 


13X 


ENVIRONMENTAL SCIENCES 


2679 


1455 


879 


345 




lOOZ 


54X 


33X 


13X 


MATERIALS SCIENCE 


731 


387 


223 


121 




lOOZ 


53X 


31X 


17X 


PHYSICAL SCIENCES 


11644 


6358 


3820 


1466 




lOOX 


55X 


33X 


13X 


INTERDISCIPLINARY, N.E.C. 


1571 


1091 


305 


175 




lOOZ 


69X 


19X 


ux 



in ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R Ic D 
UNIVERSITIES AND THE 92 LARGEST R&D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES). ESTIMATES ARE 
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARG AS OF DECEMBER 1982. 
SAMPLE IS B704 INSTRUMENT SYSTEMS. 



NOTE* SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

source: national SCIENCE FOUNDATION 



ERIC 
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TABLE 7A. DISTRIBUTION OF ACADEMIC RESEARCH INSTRUWENT SYSTEMS IN HATIONAL 
STOCK, BY SYSTEM PURCHASE PRICE AND BY PHYSICAL SCIENCES AND 
ENGINEERING SUBFIELD CI 3 



NUMBER AKD PERCENT OF SYSTEMS 

SYSTEM PURCHASE PRICE 

$I0,000- $25»000- $73,000- 
TOTAL $24,999 $74,999 $1»000,000 



PHYSICAL SCIENCES AND 
ENGINEERING 



cruvet^At cncrurcc tot At 
PHYSICnL otltNttb, lUIf^L 


1 1 A44 




OPCU 


1466 




lOOZ 


55X 


33X 


13X 


CHcMi STRY 








797 




lOOZ 


56X 


3iX 


12X 


Auwet f*c Akin ACTDnkiriMv 
PHYSiCS AND ASTnUNOM^ 


3CC7 


c/ 90 


1 dU«J 


AAR 
DOS 




I \J\Ji* 


Dp* 






ENGINEERING, TOTAL 


9425 


5785 


2828 


812 




1007. 


6)X 


30X 


9X 


CHEMI CAL 


847 


481 


311 


56 




lOOX 


57X 


37X 


7X 


CIVIL 


693 


475 


157 


61 




lOOZ 


68X 


23X 


9X 


ELECTRICAL 


2218 


1336 


672 


210 




lOOX 


60X 


3 OX 


9X 


MECHANICAL 


1859 


1J87 


512 


160 




lOOX 


64X 


2BX 


9Z 


METALLURGICAL/MATERIALS 


1244 


689 


409 


146 




lOOX 


55X 


33X 


12X 


OTHER, N.E.C. 


2565 


1617 


768 


180 




lOOX 


63X 


30X 


7Z 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R tr D 
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 3232 
INSTRUMENT SYSTEMS. 

note: subcategory NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 



source: national SCIENCE FOUNDATION 



lOG 
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TABLE 7B, DISTRIBUTION OF ACADEHIC RESEAfiCH INSTRUMENT SYSTEMS IN NATIONAL 

STOCK* BY SYSTEM PURCHASE PRICE AND BY AGRICULTURAL AND BIOLOGICAL 
SCIENCES SUBPIELD 111 

NUMBER AND PERCENT OF SYSTEMS 

SYSTEM PURCHASE PRICE 

$10,000- $25,000- $75,000- 
TOTAL $24, 999 $74, 999 $1 , 000, 000 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES, 


1954 


1512 


400 


42 


TOTAL 


lOOX 


77X 


C w A 


2X 


AGRONOMIC SCIENCES 


1229 


939 


257 


32 




lOOX 


TAT 


C 4 A 


3X 


ANIMAL SCIENCES 


485 


389 


92 


5 




lOOX 


BOX 


19X 


IX 


NATURAL RESOURCE ^GHT 


240 


184 


51 


6 




lOOX 


77T 


SIX 


2X 


BIOLOGICAL SCIENCES, TOTAL 


J7618 


12586 


4218 


814 




lOOX 


71X 


24X 


5X 


ANATOMY 


546 


300 


200 


46 




loot 


•«5T 


37X 


RX 


SIOCHEM'STRY 


4078 


3108 


859 


110 




lOOX 


761 


211 


3X 


BOTANY 


471 


369 


73 


29 




loox 


^SX 


16X 


6X 


FOOD AND NUTRITION 


452 


318 


124 


9 




lOOZ 


7 OX 


98X 


2X 


MICROBIOLOGY/IMMUNOLOGY 


1443 


1061 


335 


47 




lOOX 


73X 


23X 


3X 


MOLECULAP/CELLULAR 


2842 


1887 


817 


137 


BIOLOGY AND GENETICS 


lOOX 


66X 


29X 


5% 


PATHOLOGY 


999 


597 


313 


88 




lOOX 


60X 


31X 


9X 


PHARMACOLOGY/TDX I COL OGY 


1777 


357J 


337 


69 




lOOX 


79X 


17X 


4X 


PHYSIOLOGY/BIOPHYSICS 


2384 


1662 


594 


128 




lOOX 


70X 


25X 


5X 


ZOOLOGY/ENTOMOLOGY 


495 


359 


108 


28 




lOOX 


72X 


22X 


6X 


BIOLOGY. GENERAL AND 


1933 


1354 


457 


122 


N.E.C. 


lOOX 


70X 


24% 


6X 


H ALL STATISTICS ARE NATIONAL 


ESTIMATES 


ENCOMPASSING THE 


lii7 LARGEST R 


V D 



UNIVERSITIES AND THE 92 LARGEST R Sr D MEDICAL SCHOOLS IN THE NATION. ESTIMATES 
ARE AS OF DECEMBER 1983. SAMPLE IS 4263 INSTRUMENT SYSTEMS. 

NOTE? SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOThL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FfitOM TABLE TO TABLE. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



TABLE B. DISTRIBUTION OF AGGREGATE PRICE OF ACADEMIC RESEARCH INSTRUHENT 

SYSTEMS IN NATIONAL STOCK. BY SYSTEM PURCHASE PRICE AND BY FIELD CH 

[DOLLARS IN NILLIONS] 

-AGGREGATE PURCHASE PRICE AN** PERCENT OF PRICE- 

SYSTEM f'ORCHASE PRICE 

«10,000- $25»000- $75,000- 
TOTAL $24,99? $74,999 $1,000,000 



TOTAL, SELECTED FIELDS $1630.78 $463.77 $520.37 $646.64 

10 OX 2BX 323: 40X 

FIELD OF RESEARCH 





J •) J .01 


QO A A 


111 oo 
111.77 


112 • 1 6 




lOOX 


27X 


34X 


40X 




AO Aft 


cJ . J J 


14 .J J 


4 .74 




IvvU 


Sua 


J^A 


I CA 


BIOLOGICAL SCIENCES, TOTAL 


471.29 


197.29 


160.13 


113. B7 




lOOX 


42X 


34X 




GRADUATE SCHOOLS 


186.27 


81.04 


64.32 


40.91 




lOOX 


44X 


35X 


22X 


MEDICAL SCHOOLS 


265.02 


216.25 


95.81 


72.96 




lOOZ 


41X 


34X 


26X 


COMPUTER SCIENCE 


60.03 


8.54 


17.53 


33.95 




lOOX 


14X 


29X 


57X 


ENVIRONMENTAL SCIENCES 


126.23 


23 24 


36.04 


67.95 




lOOX 


IBX 


29X 


54X 


MATERIALS SCIENCE 


37.12 


5.91 


11.06 


20.15 




lOOX 


16X 


3 OX 


54X 


PHYSICAL SCIENCES 


481.68 


100.21 


153.94 


227.73 




lOOX 


21X 


32X 


47X 


INTERDISCIPLINARY, N.E.C. 


V8.02 


16.79 


15.35 


45.88 




lOOX 


22X 


20X 


59X 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOhPASSlNG THE 157 LARGEST R It D 
UNIVERSITIES AND THE 92 LARGEST R Ic D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL, BIOLCGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE 
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 8704 INSTRUMENT SYSTEMS. 



note< subcategory numbers and percentages may not sum exactly to total because 
of rounding. estimated totals may vary slightly from table to table. 

source: national science foundation 
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TAiLE SA. DIimiiUTION OF A^UGATf PItlCE ACM^EHIC KESEAftCH INITRU?^!!? 

imm IN nATiOiiAL stock* iy mia purchaie price and by 

PHYSICAL iCIEMCEi AND EII6IIIEEIt£ll6 lUtFIELO tl] 



(DOLUmS IN niUI0N83 

*A&S3tEGATE PURCHASE PSICE m PEtCENT OF PKICE- 

0Y8TEN PU1ICHA8E PRICE 

ilOvOOO-^ dSSfOOO* tTStOOO-- 
TOTAL $E4>999 $74*999 ilvOOOtOOO 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES* TOTAL 



MSl.SS 

lOOX 



flOO.S! 
EU 



$193.94 
3EX 



$2E7.73 
471 



CHEHI8TNY 



2S4.56 
lOOX 



97. SO 
22X 



SE.24 

32X 



Lt9.i2 
49X 



PHYSICS AND ASTftONONY 



227.32 
iOOX 



43.01 
191 



71.70 
32X 



112.41 
SOX 



ENGINEENINO* TOTAL 



333.61 
lOOX 



S9.44 

27X 



112.99 
34X 



:32.1A 
40X 



CHENICAL 



27.39 
lOOX 



7.44 

27X 



13.23 
49X 



A.73 
29X 



CIVIL 



22.29 
lOOX 



6.98 
3 IX 



6.3S 
29X 



8.92 
40Z 



ELECTRICAL 



82.68 
lOOX 



20.93 
2SX 



26.53 
321 



39.22 
43X 



NECHANICAL 



67.09 
lOOZ 



18.48 
28X 



20.44 

30S 



28.17 
42X 



RETALLUR6ICAL/NATERIAL8 



46.35 
lOOX 



11.23 
24X 



19.53 
33X 



19.60 
42X 



OTHER* N.E.C. 



87.81 

lOOZ 



24.39 
2SX 



29.89 
34X 



33.53 
3SZ 



CI} ALL STATISTICS ARE NATIONAL ESTINATE8 ENC0NPAS8IN6 THE 157 LARGEST RID 
UNIVERSITIES IN THE NATION. ESTIHATES ARE AS W DECEffSER 1982. SANPLE IS 3232 
INSTRURENT 8Y8TENS. 

NOTE! SUSCATEGORY wmSERS AND PERCENTAGES HAY NOT SUN EXACTLY TO TOTAL SECAUSE 
OF ROUNDING. ESTINATEO TOTALS HAY VARY SLIGHTLY FRDH TASLE TO TASLE. 



ERIC 



SOURCE! NATIONAL ICIENCE FOUNDATION 
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TABLE 8B* DISTRIBUTION or AGGREGATE PRICE OF ACADEKIC RESEARCH INSTRUHENT 
SYSTEMS IN NATIONAL STOCK, BY SYSTEM PURCHASE PRICE ANO BY 
AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD £13 



[DOLLARS )N NILLI0NS3 

-AGGREGATE PURCHASE PRIOE AND PERCENT OF PRICE- 

SYSTEM PURCHASE PRICE 

$10f 000- $25f000- $75i000- 
TOTAl »24i999 $74i999 fl-OOOiOOO 



AGRICULTURAL AND BIOLOGICAL 
DCIENCES 



AbKiUULTUnnL DClcnCcSf 




f cj. 33 


914. 33 


^ A B A 

>4. 94 


TOTAL 


lOOX 


55X 


34X 


12X 


AGRONOMIC SCIENCES 


27. 41 


14.18 


9.40 


3.83 




lOOX 


52X 


34X 


14X 


ANIMAL SCIENCES 


Y. 92 


6.28 


3. 15 


• 50 




lOOX 


63X 


:s2x 


yi 


NATURAL RESOURCE M6MT 


5.27 


2.88 


1.78 


.61 




lOOX 


35X 


;x4x 


lex 


BIOLOGICAL SCIENCES 1 TOTAL 


471 . 29 


197.29 


160. 13 


1 13.87 




lOOX 


42X 


34X 


24X 


ANATDnY 


18.31 


4.49 


9. 18 


4.64 




lOOX 


a4X 


50X 


25X 


ol DCHcMI tJiKY 


97 . .57 


49. 88 


30.63 


16.88 




lOOX 


51X 


31X 


17X 


dUT ANY 


f o no 
12. Do 


?.B5 


o On 


3. 43 




lOOX 


48X 


23X 


28X 


Cnf^i*. AUfl UIITDTTTnM 

ruifif ^nu rtUiniiiUil 


( n to 

ID. 1 T 


4. 




• 81 




lOOX 


48X 


#4X 


8X 


MICRCBIOLQGY/IKMUNOLOGY 


35.78 


16.63 


12.35 


6.80 




lOOX 


46X 


35X 


19X 


^tOLECULAR/CELLULAR 


B1.87 


29.26 


32.30 


21.31 


BIOLOGY AND GENETICS 


loox 


36X 


3BX 


26X 


PATHOLOGY 


31.04 


9.01 


12.38 


9.44 




lOOX 


29X 


41X 


30X 


PH ARM ACOL OG Y/ T OX I COL OGY 


44.91 


24.55 


11.58 


8.77 




lOOX 


55X 


26X 


20X 


PHYBIOLOGY/DIOPHYSICS 


68.63 


26.20 


22.79 


19.63 




lOOX 


3SX 


33X 


tn 


ZOOLOGY/ENTOMOLOGY 


13.18 


5.43 


4.20 


3.55 




lOOX 


41X 


32X 


27X 


BIOLOGY. GENERAL AND 


57.90 


21.13 


18.18 


18.59 


N.E,C. 


lOOX 


36X 


3JX 


32X 


} ALL 'STATISTICS ARE NATIONAL 


ESTIMATES 


ENCOMPASSING THE 


157 LARGEST 


R (c D 



UNIVERSniES AND THE 92 LARGEST RID MEDICAL SCKOOLS IN THE NATION. ESTIMATES 
ARE AS OF DECEMBER 1983. SAMPLE IS 4263 INSTRUMENT SYSTEMS. 

NOTE I SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE. NATIONAL SCIENCE FOUNDAflON 




TABLE 9- RESEARCH STATUS OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS IN NATIONAL STOCKi BY 
FIELD Cn 

NUMBER AND PERCENT OF SYSTEMS 

SYSTEM RESEARCH STATUS 

IN RESEARCH USE NOT YET IN NO LOGGER 

STATE-OF- RESEARCH IN RESEARCH 

TOTAL THE-ART OTHER USE USE 



TOTALf SELECTED FIELDS 46767 B075 28399 771 9522 

lOOX 17X 6U 2X 20Z 

FIELD DF RESEARCH 



ENGINEERING 9425 1699 51 U 327 2288 

lOOX IBZ 5411 n 24Z 

AGRICULTURAL SCIENCES 1954 437 1215 24 277 

lOOX 22X 62X n I4X 

BIOLOGICAL SCIENCES! TOTAL 17633 3266 11834 124 2406 

lOOX 19X 67Z IX 14X 

GRADUATE SCHOOLS 7300 1435 4958 32 874 

lOOX 20X 6BX - i2X 

MEDICAL SCHOOLS 10333 1833 6876 92 1532 

lOOX i8X 67X IX 15X 

COMPUTER SCIENCE 11,* 5 J36 692 65 172 

lOOX 17X 62X 6X i5X 

ENVIRONMENTAL SCIENCES 2682 518 1608 48 508 

lOOX 19X 60X 2X t9X 

MATERIALS SCIENCE 731 116 534 3 78 

loox J6X 73X - nx 

PHYSICAL SCIENCES 11656 1725 7076 161 2694 

lOOX 15X 6U IX 23X 

INTERDISCIPLINARY! N.E.C, 157) 125 329 19 1099 

lOOX 8X 2U IX 70X 

tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R tt D UNIVERSITIES 

AND THE 92 LARGEST R&D MEDICAL SCHOOLS IN THE NATION, FOR PHASE II FIELDS (AGRICULTURAL. 

BIOLOGICAL AND ENVIRONMENTAL SCIENCES) r ESTIMATES ARE AS OF DECEMBER 1983, FOR ALL OTHER 
FIELDS. ESTIMATES ARE AS OF DECEMBER 1962. SAMPLE IS 8704 INSTRUMENT SYSTEM'S. 

NOTE? SUBCATEGORY LUMBERS AND PERCENTAGES MAY NOT SUM FXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TD TABLE. 

SOURCE; NATIONAL SCIENCE FOUNDATION 
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TABLE 9A. RESEARCH STATUS OF ACAOCHIC RESEARCH INSTRUMEHT SYSTEMS IN NATIONAL STOCK, 
BY PHYSICAL SCIENCES AND ENGINEERING 5U6FIELD £13 



NUHBER AND PERCENT OF SYSTEMS 

SYSTEM RESEARCH STATUS 

IN RESEARCH USE NOT YET IN NO LONGER 

STATE-OP- RESEARCH IN RESEARCH 

TOTAL THE-ART OTHER USE USE 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES) TOTAL 


11656 


1725 


7076 


161 


2694 




lOOX 


15Z 


611 


IX 


23X 


CHEHISTRY 


6420 


893 


3969 


91 


1468 




lOOX 


14Z 


62X 


IX 


23X 


PHYSICS AND ASTRONOMY 


5236 


833 


3107 


70 


1226 




lOOX 


i6Z 


59X 


IX 


23X 


ENGINEERlNGt TOTAL 


942^ 


1699 


5111 


327 


2288 




lOOX 


18X 


54X 


3X 


24X 


CHEMICAL 


B47 


134 


542 


4 


167 




lOOX 


16X 


64X 




20X 


CIVIL 


693 


91 


304 


110 


188 




lOOX 


13X 


44X 


16X 


27X 


ELECTRICAL 


2218 


393 


1123 


22 


680 




1001 


18X 


SIX 


IX 


3IX 


MECHANICAL 


1859 


346 


996 


85 


431 




100% 


19X 


54X 


5X 


23X 


HETALLURGICAL/KATERI ALS 


1244 


192 


906 


26 


119 




lOOX 


15X 


73X 


2X 


lOX 


OTHER* N.E.C. 


2565 


543 


1240 


79 


702 




lOOX 


21X 


48X 


JX 


27X 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D UNIVERSITIES 
IN THE NATION. ESTIMATES ARE AS Of DECEMBER 1982. SAMPLE IS 3232 INSTRUMENT SYSTEMS. 

NOTE< SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OP ROUNDING. 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE; NATIONAL SCIENCE FOUNDATION 
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TABLE 9B. RESEARCH STATUS OF ACADEMIC RESEARCH INSTRUKENT 9Y8TEHS IN NATIONAL STOCK, 
BY AGRICULTURAL AND BIOLOGICAL SCIENCES 3UBFIELD Cn 



TOTAL 



— NUMBER AND PERCENT OF SYSTEMS — 

SYSTEM RESEARCH STATUS- 

IN RESEARCH USE NOT YET IN 

STATE -OF- RESEARCH 
THE-ART OTHER USE 



NO LONGER 
IN RESEARCH 
USE 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES, 


1954 


437 


IBIS 


24 


27) 


TOTAL 




CCA 


OCA 


4 y 


< My 
14a 


AGRONOMIC SCIENCES 


1229 


294 


748 


8 


178 




1 IS i\y 
iUUZ 


c4 A 


61X 


« y 


I4X 


ANIMAL SCIENCES 




113 


316 


12 


43 




1 uu* 


c J* 


m.y 
o3a 


^y 

JA 


oy 


NATURAL RESOURCE MGMT 


240 


30 


151 


3 


56 




Ivvu 


1 J* 


6JA 


* y 

IX 


23X 


BIOLOGICAL SCIENCES, TOTAL 


17633 


3268 


11834 


124 


2406 




lUUZ 


1 9X 


67X 


IX 


14X 


ANATOMY 


549 


143 


319 


0 


87 




Ivvu 


coZ 


5aA 




16X 


BIOCHEMISTRY 


4078 


696 


3007 


2 


373 




1 vvu 


1 7 a 


74a 




oy 
7* 


BOTANY 


471 


108 


330 


0 


33 




1 UU/« 


C JA 


7 OX 




^y 
7X 


FOOD AND NUTRITION 


452 


74 


314 


8 


35 




i l\l\y 




^ isy 

7UA 


CA 


1 CA 


MI CROBIOLOGY/I MMUNOLOGY 


1443 


222 


1033 


2 


186 




lOOX 


15X 


72X 




13X 


MOLECULAR/CELLULAR 


2845 


807 


1937 


0 


101 


BIOLOGY AND GENETICS 


lOOX 


28X 


68X 




4X 


PATHOLOGY 


999 


163 


596 


17 


223 




100% 


16X 


60X 


2X 


22X 


PHARMACCLOGY/TOXICDLDGY 


1977 


235 


1413 


32 


296 




lOOX 


12X 


72X 


2X 


15Z 


PHYSIOLOGY/BIOPHYSICS 


2384 


436 


1570 


41 


338 




lOOX 


18X 


66X 


2X 


14X 


ZOOLOGY/ENTOMOLOGY 


503 


124 


300 


2 


77 




loot 


25X 


60X 




15X 


BIOLOGY, GENERAL AND 


1933 


260 


1015 


21 


638 


N.E.C. 


tool 


13X 


52X 


IX 


33X 


cn ALL STATISTICS ARE NATIONAL 


ESTIMATES ENCOMPASSING 


THE 157 LARGEST R 


If D UNIVERSITIES 


AND THE 93 LARGEST R tc D MEDICAL 


SCHOOLS IN 


THE NATION. 


ESTIMATES ARE AS 


OF DECEMBER 


1983. 



SAMPLE IS 4263 INSTRUHENT SYSTEMS. 

MOTE.' SUBCATEGDRY NUMBERS AND PERCENTAGES HAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE* NATIONAL SCIENCE FOUNDATION 
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TABLE 10. AGGREGATE PURCHASE PRICE OF ACADEMIC RESEARCH iNSTRUHEf^T SYSTEMS IN NATIONAL 
STOCK. BY SYSTEM RESEARCH STATUS AND BY FIELD £13 

CDOLL-ARS IN MILLIONS] 

- AGGREGATE PURCHASE PRICE AND PERCENT OF PRICE 

SYSTEM RESEARCH STATUS 

IN RESEARCH USE NOT YET IN NO LONGER 

STATE-OF- RESEARCH IN RESEARCH 

TOTAL THE-ART OTHER USE USE 



TOTAL, SELECTED FIELDS $1630.78 1372.38 $942.65 $31.23 $284.32 

100% 23X sex 2X 17% 

FIELD OF RESEARCH 



ENGINEERING 


333.61 


74,56 


184.96 


12.06 


62.03 




lOOX 


22X 


55X 


4X 


19X 


AGRICULTURAL SCIENCES 


42.60 


11.23 


26.28 


.41 


4.67 




1002 


26X 


62X 


IX 


IIX 


BIOLOGICAL SCIENCES. TOTAL 


471.29 


124.24 


290.74 


4.20 


52.11 




lOOX 


26X 


62X 


IX 


IIX 


GRADUATE SCHOOLS 


186.27 


50.04 


115«60 


1.73 


IB. 91 




lOOX 


27X 


62X 


IX 


lOX 


MEDICAL SCHOOLS 


285.02 


74.20 


175.15 


2.47 


33.20 




iOOX 


26X 


61X 


IX 


12X 


COMPUTER SCIENCE 


60.03 


10.70 


40.01 


3.14 


6.18 




lOOX 


18X 


67X 


5X 


lOX 


ENVIRONMENTAL SCIENCES 


126.23 


34.63 


75.02 


2.21 


14.37 




lOOX 


27X 


59X 


2X 


ill 


MATERIALS SCIENCE 


37.12 


12.11 


22«36 


1.09 


1.57 




lOOX 


33X 


6 OX 


3X 


4X 


PHYSICAL SCIENCES 


481.88 


100.29 


291.10 


5.61 


84.89 




lOOX 


21X 


60X 


IX 


18X 


INTERDISCIPLINARY. N.E.C. 


78.02 


4.62 


12.19 


2.50 


58.71 




lOOX 


6X 


16X 


21 


75X 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R t( D UNIVERSITIES 
AND THE 92 LARGEST R tt D MEDICAL SCHOOLS IN THE NATION. FOR PHASE II FlELtS (AGRICULTURAL. 
BIOLOGICAL AND ENVIRONNENTAL SCIENCES). ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER 
FIELDS. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 8704 INSTRUMENT SYSTEMS* 

NOTEt SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING* 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

source; national science FOUNDATION 
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TABLE JOA. AGGREGATE PURCHASE PRICE OF ACADEHIC RESEARCH IMSTRUHENT SYSTEMS IN NATIONAL 
STOCKi BY SYSTEM RESEARCH STATUS AND BY PHYSICAL SCIENCES AND ENGINEERING 
SUBFIELD in 

(DOLLARS IN NILLlONSl 



AGGREGATE PURCHASE PRICE AND PERCENT OF PRICE 

- SYSTEM RESEARCH STATUS 

IN RESEARCH USE NOT YET IN NO LONGER 

STATE-OF- RESEARCH IN RESEARCH 

TOTAL THE-ART OTHER USE USE 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES! TOTAL 


$481.88 


$100.29 


$291.10 


$5.61 


$84.89 




lOOX 


2U 


60X 


IX 


18X 


CHEMISTRY 


B34.56 


49,20 


162.05 


2.27 


41.04 




lOOX 


19Z 


64X 


IX 


16X 


PHYSICS AND ASTRONOMY 


227.32 


51.09 


129.05 


3.34 


43.84 




loo:^ 


22Z 


57X 


IX 


19X 


ENGINEERING* TOTAL 


333.61 


74.156 


184.96 


12.06 


62.03 




lOOZ 


22Z 


55X 


4X 


19X 


CHEMICAL 


27.39 


7.07 


15.62 


.47 


4.24 




lOOX 


267. 


57X 


2X 


15X 


CIVIL 


22.29 


4.34 


9.73 


4.14 


4.08 




lOOX 


19X 


441 


19X 


18X 


ELECTRICAL 


B2.66 


20. S2 


42.12 


2.26 


17.77 




lOOX 


2SX 


SIX 


3X 


21X 


MECHANICAL 


67.09 


10.46 


39.90 


1.91 


14.82 




lOOX 


I6X 


59X 


3X 


22X 


METALLURGICAL/MATERI ALS 


46.33 


10.34 


31.86 


.88 


3.28 




1007. 


22X 


69X 


2X 


7X 


OTHERi N*E.C. 


87.81 


21,83 


45.73 


2.41 


17.05 




lOOX 


25X 


52X 


3X 


20X 



tl3 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R tt D UNIVERSITIES 
IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 3232 INSTRUMENT SYSTEMS. 



NOTE* SUBCATEGORY NUrtBERS AND PERCENTAGES HAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS HAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE lOB. AGGREGATE PURCHASE PRICE OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS IN NATIONAL STOCK* 
BY SVSTEH RESEARCH STATUS A«D BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD CI 3 

tDOLLARS IN niLLI0N53 

AGGREGATE PURCHASE PRICE AND PERCENT OF PRICE 

SYSTEM RESEARCH STATUS — 

IN RESEARCH USE NOT YET IN NO LONGER 

STATE-OF- RESEARCH IN RESEARCH 

TOTAL THE-ART OTHER USE USE 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL ^^TPMrPS. 






926. CO 


$.41 


$4«67 


TOTAL 


lOOX 




62X 


IX 


IIX 


nununuriAv dvachvCw 


P7 A 1 


D in 


16.31 


. 12 


2.88 




100% 


30X 


60X 




lOX 




7. TC 


2.22 


6.69 


.23 


.78 




lOOX 


22X 


67X 


2X 


BX 


HAiUKAL nCSUUnwt nun i 


it 

9 •27 


.91 


3.29 


.06 


1.01 




lOOX 


17X 


62X 


IX 


19X 








290.74 


4.20 


52.11 




lOOX 


26X 


62X 


IX 


IIX 




Id* ji 


4 . 74 


10. 95 


0 


2.63 




lOOX 


26X 


60X 




14X 




Of TO 
7/ • .57 


23.52 


66. 95 


.53 


6.39 




lOOX 


24X 


69X 


IX 


7X 


BOTANY 


i o no 


4. 2o 


7*23 


0 


• 58 




lOOX 


35X 


60X 




5X 


FOOD AND NUTRITION 


10.19 


2.26 


6.32 


.50 


Ml 




lOOX 


22X 


62X 


5X 


III 


niCROBIOLOGY/IRNuNOLOGY 


35.78 


8.49 


23.49 


.16 


3.64 




lOOX 


24X 


66X 




lOX 


MOLECULAR/CELLULAR 


S1.B7 


33.23 


46.51 


0 


2.14 


BIOLOGY AND GENETICS 


lOOX 


41X 


57X 




3X 


PATHOLOGY 


31.04 


5.83 


18.91 


.50 


5.80 




lOOX 


19X 


61X 


2X 


19X 


PHARHACOLOGY/TOXICOLOGY 


44.91 


9.Q1 


27.96 


.93 


7.00 




lOOX 


20X 


62X 


2X 


16X 


PHYSIOLOGY/BIOPHYSICS 


6B.63 


17.19 


44.08 


.88 


6.48 




lOOX 


25X 


64X 


IX 


9X 


ZOOLOGY/ENTOMOLOGY 


13.18 


3.78 


7.75 


.06 


1.60 




lOOX 


29X 


59X 




l^X 


BIOLOGY » GENERAL AND 


57.90 


11.93 


30.59 


.64 


14.75 


N.E.C. 


lOOX 


21X 


53X 


IX 


25X 



111 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D UNIVERSITIES 
AND THE 92 LARGEST R tt D MEDICAL SCHOOLS IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1983. 
SAMPLE IS 4263 INSTRUMENT SYSTEMS. 



NOTEI SUBCATEGORY NUMBERS AND PERCENTAGES HAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 



SOURCE { NATIONAL SCIENCE FOUNDATION 



TABLE n. NUnBER AND AGGREGATE COST/VALUE OF ACADERIC RESEARCH INSTRUMENT SYSTEMS IN ACTIVE 
RESEARCH USEt BY FIELD £13 

[DOLLARS IN MILLIONS? 





NUMBER 

OF 
SYSTEMS 


PRICE 


OF AGGREGATE 
COST 


COST/VALUE 
VALUE 


TDTALt SELECTED PIELDB 


354*) 4 




$1237 


$1862 


FIELD OF RESEARCH 










ENGINEERING 


6810 


260 


231 


401 


AGRICULTURAL SCIENCES 


1653 


38 


37 


52 


BIOLOGICAL SCIENCES 


15103 


h\Z 


405 


583 


GRADUATE SCHOOLS 


6393 


166 


162 


239 


MEDICAL SCHOOLS 


8709 


249 


243 


344 


COMPUTER SCIENCE 


870 


51 


47 


54 


ENVIRONMENTAL SCIENCES 


S126 


110 


96 


149 


MATERIALS SCIENCE 


650 


34 


34 


66 


PHYSICAL SCIENCES 


8801 


391 


371 


530 


INTERDISCIPLINARY! N.E.C. 


454 


17 


17 


27 



EQUIVALENT 
$1973 

371 
53 
616 
247 
369 
60 
153 
58 
636 
26 

m ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST RID UNIVERSITIES 
AND THE 92 LARGEST R It D MEDICAL SCHOOLS IN THE NATION. FOR PHASE II FIELDS (AGRICULTURAL! 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES)! ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER 
FIELDS! ESTIMATES ARE AS OF DECEMBER 1983. SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

t2] SEE TECHNICAL NOTES FOR DEflNITlONS OF THESE STATISTICS. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



ERIC 



TABLE llA. NUMBER AWD AGGREGATE COST/VALUE OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS IN ACTIVE 
RESEARCH USE, BY PHYSICAL SCIENCES AND ENGINEERING SUBFIELD ill 









[DOLLARS IN MILLIONS? 








NUMBER 




OF AGGREGATE 


COST/VALUE 


C23-- 






OF 


PURCHASF 


ACaUISITION 


REPLACEMENT 


1982 


COSY" 




SYSTEMS 


PRICE 


COST 


VALUE 


EftUIVALENT 


PHYSICAL ^rlFWrPS AMD 














ENGINEERING 














PHYSICAL tJClPMCPS. TflTAL 


DDI/ 1 


1391 


$371 


1530 




$636 


rupMT STRY 


IRA 1 
tDO I 


c * * 


202 


262 




111 


PHYSICS ANT) ASlRHNnMY 




t RO 

J DV 


169 


248 




305 


cnui ncc n 1 rf u > lutnL 


OdI V 


COV 




401 




371 


CHEMICAL 


676 


a3 


22 


25 




31 


CIVIL 


395 


14 


14 


20 




22 


ELECTRICAL 


1516 


63 


S2 


86 




83 


MECHANICAL 


1343 


SO 


47 


89 




66 


METALLURGICAL/MATERIALS 


1098 


42 


39 


70 




64 


OTHER* N.E.C. 


17B3 


6B 


57 


no 




106 



[13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCDHPASSING THE 157 LARGEST R ( D UNIVERSITIES IN 
THE NATION. ESTIKATES ARE AS OF DECEflBER 1982. SAMPLE IS 3446 INSTRUMENT SYSTEMS. 

121 SEE TECHNICAL MOTES FOR DEFINITIONS OF THESE STATISTICS. 

SOURCE' NATIONAL SCIENCE FOUNDATION 



ERIC 



IS 
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TABLE IIB. «U«BER AND AGGREGATE COST/VAtUE OF ACADEHIC RESEARCH IM8TRU«ENT 9Y8TEH8 IN ACTIVE 
RESEARCH USE^ BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD £13 

(DOLLARS IN NILLIONSI 

NUHBER - INDEX OF AGGREGATE COST/VALUE t2 3 

OF PURCHASE ACQUISITION REPLACEHENT 1982 COST-* 

8YSTENS PRICE COST VALUE EQUIVALENT 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES* 1653 «3B $37 $S2 $S3 
TOTAL 

AGRONONIC SCIENCES 1042 24 24 33 34 

ANINAL SCIENCES 429 9 9 12 13 

NATURAL RESOURCE NGNT 181 4 4 5 6 

BIOLOGICAL SCIENCES, TOTAL 13103 415 403 383 616 

ANATOflY 461 16 13 28 27 

BIOCHENISTRY 3703 90 88 118 134 

BOTANY 438 12 ll 16 16 

FOOD AND NUTRITION 389 9 8 11 12 

HiCROBIOLOGV/IHnUNOLOGY 1233 32 31 49 SO 

nOLECULAR/CELLULAR 2744 80 78 120 116 
BIOLOGY AND GENETICS 

PATHOLOGY 760 25 24 39 40 

PHARNACOLOGY/TOXICOLOGY 1648 37 36 46 32 

PHYSIOLOGY/BIOPHYSICS 2006 61 58 74 88 

200LOGY/ENTOnOLOGY 424 12 11 13 17 

BIOLOGYi GENERAL AND 1275 43 43 66 66 
N.E.C. 

[IJ ALL STATISTICS ARE NATIONAL ESTIMATES ENCOttPASSlNG THE 137 LARGEST R It D UNIVERSITIES AND 
THE 92 LARGEST R&D HEDICAL SCHOOLS IN THE NATION. FOR PHASE II FIELDS (AGRICULTURAL* BIOLOGICAL 

AND ENVIRONMENTAL SCIENCES) i ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES 
ARE AS OF DECEMBER 1982. SAMPLE IS 2848 INSTRUMENT SYSTEMS. 

[23 SEE TECHNICAL NOTES FOR DEFINITIONS OF THESE STATISTICS. 

SOURCE; NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 12. nEAN ArtOUHT OF IN-USE «CADEHIC RESEARCH EftUIPHENT PER INSTITUTION. BY UNIVERSITY CONTROL AND BY FIELD CH 

(DOLLARS IN THOUSANDS 3 

- —UNIVERSITY CONTROL 

70TAL PRIVATE— PUBLIC 

NEAN NUMBER HEAN AGGREGATE HEAN NUHBER HEAN AGGREGATE HEAN NUHBER HEAH AGGREGATE 
OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 



177 



$678B 



169 



$7020 



181 



$6669 



ENGINEERING 


43 


1633 


41 


1809 


44 


1573 


AGRICULTURAL SCIENCES 


11 


239 


1 


22 


IS 


349 


BIOLOGICAL SCIENCES* TOTAL 


61 


1667 


96 


1744 


63 


1620 


GRADUATE SCHOOLS 


41 


loss 


38 


1069 


42 


1048 


MEDICAL SCHOOLS 


95 


2710 


80 


2639 


104 


2713 


COMPUTER SCIENCE 


6 


323 


9 


396 


4 


184 


ENVIRONMENTAL SCIENCES 


14 


698 


11 


581 


15 


758 


MATERIALS SCIENCE 


4 


230 


8 


389 


2 


133 


PHYSICAL SCIENCES 


S6 


2493 


39 


2508 


SS 


2485 


INTERDISCIPLINARY! N.E.C* 


3 


107 


1 


43 


4 


139 



tn ESTIMATES FOR BIOLOGICAL SCIENCES IN MEDICAL SCHOOLS HAVE A BASE OF 92 MEDICAL SCHOOLS <I0 PRIVATE. 32 PUBLIC). 
ESTIMATES FOR 'BIOLOGICAL SCIENCES, TOTAl' HAVE A BASE OF 249 INSTITUTIONS (92 MEDICAL SCHOOLS AND 137 UNIVERSITIES), 
ALL OTHER ESTIMATES ARE 9ABED ON 157 UNIVERSITIES (33 PRIVATE, 104 PUBLIC). FOR PHASE II FIELDS (AGRICULTURAL, ^ 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER FIELDSi ESTIMATES ARE Ab OF 
DECEMBER 1982. SAMPLE IS 8704 INSTRUMENT SYSTEMS. 

SOURCE .'NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE i2A. I1EAN AfDuNT 3F IN-USE ACADErtiC RESEARCH EQUIPHENT PER INSTITUTION* BY UNIVERSITY CONTROL AND BY PHYSICAL 
SCIENCES AND ENGINEERING SUBPI/LD 112 

CDOLLARS IN THOUSANDS] 

■ UNIVERSITY CONTROL 

T OTAL PRI VATE PUBL I C 

NEAN NUNBE^ KEAN AGGREGATE NEAN NUMBER NEAH AGGREGATE NEAN NUHBCR HEAN AGGREGATE 
OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES, TOTAL 


56 


♦2493 


59 


12508 


35 


$a4B5 


CHEMISTRY 


31 


1346 


29 


1307 


32 


I2h6 


PHYSICS AND ASTRONOMY 


25 


1147 


30 


1202 


23 


1120 


ENGINEERING* TOTAL 


43 


1653 


41 


1809 


44 


1573 


CHEMICAL 


*. 


145 


5 


207 


4 


113 


CIVIL 


3 


90 


1 


47 


3 


III 


ELECTRICAL 


10 


399 


8 


454 


10 


371 


MECHANICAL 


9 


321 


15 


518 


6 


220 


METALLUGICAL/MATHRIALS 


7 


269 


6 


250 


7 


279 


OTHER* N.E.C. 


11 


430 


6 


333 


14 


480 


in ALL STATISTICS A';tE NATIONAL 
ARE AS OF DECEMBER 1982. SAMPLE 


ESTIMATES ENCOMPASS 
IS 3233 INSTRUMENT 


ING THE 157 
SYSTEMS* 


LARGEST R 


I D UNIVERSITIES 


IN THE HATION. 


ESTIMATES 



SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE 12B. «EAN AnOUNT OF INFUSE ACADERlC RESEARCH E9U1P«ENT PER INSTITUTION, BY UNIVERSITY CONTROL AND BY AGrtlCULTURAL 
AND BIOLOGICAL SCIENCES SUBFJELD CH 

[DOLLARS IN TH0USANDS3 



- UNIVERSITY CONTROL 

TOTAL PRIVATE- PUBLIC 

riEAN NU.^BER HE AN AGGREGATE HEAN NUMBER HEAN AGGREGATE HEAN NUNBER HEAN AGGREGATE 
OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES* 11 $239 I $22 IS $349 
TOTAL 

AGRONOniC SCIENCES 7 155 I 17 10 226 

ANINAL SCIENCES 3 57 - 4 4 64 

NATURAL REjOURCE MGHT 1 27 - 2 2 39 

BIOLOGICAL SCIENCES. TOTAL 61 1667 56 1744 63 16cU 

ANATOHY 2 63 1 63 2 63 

BIOCHEHISTRY 15 363 12 323 16 3BB 

BOTANY 2 46 1 28 2 57 

FOOD AND NUTRITION 2 34 1 12 2 48 

HICROBIOLOGY/IHHUNOLOGY 5 128 4 76 6 159 

nOLECULAR/CELLULAR II 320 IS 462 9 23S 
BIOLOGY AND GENETICS 

PATHOLOGY 3 99 3 93 3 103 

PHARHACOLOGY/TOXICOLOGY 7 148 5 132 7 ISB 

PHYSIOLOGY/BIOPHYSICS 8 246 8 336 8 193 

ZOOLOGY/ENTOnOLOGY 2 46 2 59 2 39 

BIOLOGYt GENERAL AND 5 171 4 160 6 177 
N.E.C. 

tn ALL ESTIHATES FOR AGRICULTURAL SCIENCES ARE BASED ON 137 UNIVERSITIES (53 PRIVATE. 104 PUBLIC). tiSTinATES FOR ALL 
BIOLOGICAL SCIENCE BUBFIElDS ARE BASED CN 249 UNIVERSITIES AND MEDICAL SCHOOLS (93 PRIVATE. 156 PUBLIC). ESTIMATES ARM 
AS OF DECEMBER 1983. SAMPLE IS 4263 INSTRUMENT SYSTEMS. 



source: national SCIENCE FOUNDATION 

ERLC 



TABLE 13. INSTRUHENTATION-REIATED EXPENDtTURES IN ACADEHIC DEPARTRENTS AND FACILITIES. BY FIELD llZ 



[DOLLARS IN NILLI0NS3 



TOTAL 



-EXPENDITURES AND 
PURCHASE OF 
RESEARCH 
EQUIPMENT 
$500 OR HORE 



PERCENT OF EXPENDITURES- 

PURCHASE OF MAINTENANCE/ 
RESEARCH-RELATED REPAIR OF 
COMPUTER RESEARCH 



SERVICES 



EQUIPMENT 



TOTALt SELECTED FIELDS 



$640.6 

100% 



$4:4.5 
6SX 



$12A.3 
19X 



$104. e 

16X 



FIELD OF RESEARCH 



E.M&:*1EERING 


146.6 


86*5 


41.3 


18.8 




lOOZ 


59X 


28X 


13X 


AGRICULTURAL SCIENCES 


40.6 


28.4 


7.3 


5.0 




lOOX 


70X 


18X 


12X 


BIOLOGICAL SCIENCES f TOTAL 


192.3 


132.4 


27.8 


32.2 




lOOX 


69X 


14X 


17X 


GRADUATE SCHOOLS 


79.0 


51.8 


13.2 


14.0 




1007. 


66X 


17X 


18Z 


MEDICAL SCHOOLS 


113.3 


80.5 


14.5 


18.3 




lOOZ 


71X 


13X 


16X 


COMPUTER SC!cNCE 


29.7 


19.7 


3.6 


6.4 




lOOX 


66X 


12X 


21X 


ENVIRONMENTAL SCIENCES 


49.6 


33.4 


6.9 


9.3 




200X 


67X 


14X 


19X 


MATERIALS SCIENCE 


12.4 


9.6 


.6 


2.3 




lOOX 


77X 


4X 


18X 


PHYSICAL SCIENCES 


151.3 


91.2 


31.9 


28.2 




lOOX 


60X 


2U 


19X 


INTERDISCIPLINARY* N.E.C. 




13.3 


1.9 


2.6 




lOOX 


75X 


IIX 


14X 


} ALL STATISTICS ARE NATIONAL 


ESTIMATES ENCOMPASSING 


THE 157 


LARGEST R It D UNIVERSITIES 


AND 



THE 92 LARGEST RID MEDICAL SCHOOLS IN THE NAliON. FOR PHASE II FIELDS (AGRICULTURAL r BIOLOGICAL 
AND ENVIRONMENTAL SCIENCES), ESTIMATES REFER TO EXPENDITURES IN FY 1983. FOR PHASI; I FIELDS, 
ESTIMATES ARE OF EXPENDITURES IN FY :982. SAMPLE IS 912 DEPARTMENTS AND FACILITIES. 

note: SUBCATEGORY f4UM8ER? AN0 PER^^ENTAGES MAY NOT SI' EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS MAY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE*' NATIONAL SCIENCE FOUNDATION 
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TABLE 13A. INSTRUHENTAT lOM-RELATED EXPENDITURES IN ACADEHIC DEPARTHENTS AND FACILITIES, BY 
PHYSICAL SCIENCES AND ENGINEERING SUBFIELD CI 3 



IDOLLARS IN HILLIONS? 

— - EXPENDITURES AND PERCENT OF EXPENDITURES — 

PURCHASE OF PURCHASE OF NAINTENANCE/ 

RESEARCH RESEARCH-RELATED REPAIR OF 
EGUIPHENT COMPUTER RESEARCH 

TOTAL fSOC OR WORE SERVICES EaUIPKENT 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCESi TOTAL 


$151.3 


$91.2 


$31.9 


$28.2 




100% 


60% 


21% 


.19% 


CHENISTRY 


71.9 


38.9 


21.3 


11.7 




100% 


54% 


30% 


16% 


PHYSICS AND ASTRONOMY 


79.5 


52*3 


10.7 


16.5 




100% 


66% 


13% 


21% 


engineerinGt total 


146«6 


86.5 


41.3 


18.8 




100% 


59% 


28% 


13% 


CHEHICAL 


20.9 


10.3 


7.8 


2.8 




100% 


49% 


38% 


13% 


CIVIL 


16.8 


10.6 


4,7 


1.5 




100% 


63% 


28% 


9% 


ELECTRICAL 


46.2 


31.4 


10.3 


4.6 




100% 


68% 


22% 


10% 


HECHANICAL 


19.5 


7.6 


8.9 


2.9 




100% 


39% 


46X 


15% 


NETAUUR6ICAL/ MATERIALS 


9.9 


7.4 


.7 


1.8 




100% 


75% 


7% 


18% 


OTHERi N.E.C* 


33.4 


19.2 


8.9 


5.2 




100% 


58% 


27% 


16% 


3 ALL STATISTICS ARE NATIONAL 


EBT4 MATES ENCOMPASSING 


THE 157 LARGEST R 


It 0 UNIVERSITIES 


IN THE 



NATION. ESTIMATES ARE OF EXPENDITURES IN FY 1982. SAMPLE IS 322 DEPARTMENTS AND FACILITIES. 

NOTES SUBCATEGORY NUMBERS AND PERCENTAGES MAY HOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE; NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 33B. INSTRUIIENTATION-REIATED EXPENDITURES IN ACADEHIC DEFARTHENTS AND FACILITIES* BY 
AGRICULTURAL ANP BIOLOGICAL SCIENCES SUBPIELO tU 



CODLLARB IN KILLIDNBl 

- EXPENDITURES AND PERCENT OF EXPENDITURES 

PURCHASE OF PURCHASE OF MAINTENANCE/ 

RESEARCH RESEARCH-RELATED REPAIR OF 
E8UIPHENT COMPUTER RESEARCH 

TOTAL $500 OR WORE SERVICES EQUIPMENT 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES* 


$40.6 


$28.4 


$7.3 


$5.0 


TOTAL 


lOOX 


70X 


18X 


12X 


AGRONOMIC SCIENCES 


29.0 


21.5 


4.4 


3.1 




lOCX 


74X 


15X 


IIX 


ANIMAL SCIENCES 


5.3 


3.7 


.9 


.7 




lOOX 


70X 


17X 


13X 


NATURAL RESOURCE MGMT 


6.3 


3.2 


2.0 


1.1 




lOOX 


SIX 


31X 


18X 


BIOLOGICAL SCIENCES* TOTAL 


192.3 


132.4 


27.8 


32.2 




lOOX 


69X 


14X 


17X 


ANATOMY 


12.7 


9.7 


.3 


2.6 




lOOX 


77X 


2X 


21X 


BIOCHEMISTRY 


24.4 


19.1 


1.1 


4.3 




lOOX 


78X 


5X 


17X 


BOTANY 


3.9 


3.0 


.3 


.6 




lOOX 


77X 


7X 


16X 


FOOD AND NUTRITION 


6.1 


3.8 


1.5 


.8 




lOOX 


62X 


25X 


14X 


MICROBIOLOGY/IMMUNOLOGY 


13.8 


10.7 


.4 


2.6 




lOOX 


78X 


3X 


19X 


MOLECULAR/CELLULAR 


28.9 


18.4 


7.9 


2.6 


BIOLOGY AND GENETICS 


lOOX 


64X 


27X 


9X 


PATHOLOGY 


13.1 


8.0 


2.7 


2.4 




IDDX 


61X 


21 X 


18X 


PH ARM ACOLOG Y / T OX I COL OG Y 


is. 8 


13.3 


2.7 


2.8 




lOOX 


71X 


14X 


15X 


PHYSIOLOGY/BIOPHYSICS 


24.9 


17. B 


2.7 


4.4 




lOOX 


71X 


IIX 


18X 


ZOOLOGY/ENTOMOLOGY 


7.0 


4.9 


.c 


1.3 




lOOX 


70X 


IIX 


18X 


BIOLOGY* GENERAL AND 


38.7 


23.6 


7.3 


7.7 


N.E.C. 


lOOX 


61X 


19X 


2CZ 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D UNIVERSITIES AND 
THE 92 LARGEST R D MEDICAL SCHOOLS IN ^HE NATION. ESTIMATES REFER TO EXPENDITURES IN FY 1983, 
SAMPLE IS 454 DEPARTMENTS AND FACILITIES. 

NOTE? SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS HAY VARY SLIGHTLY FROM TABLE TO TABLE. 



SOURCE « NATIONAL SCIENCE FOUNDATION 

ErJc b-.4s125 



TABLE 14. DEPARTHEWT/FACILITY EXPENOnu»%ES FOR PURCHASE OF NONEXPENDABLE AC^iDEHIC 
RESEARCH EQUIPHENT IN CURRENT AND NEXT FISCAL YEAR* BY FIELD £13 



tDOLLARS IN NILLI0NS3 

EXPENDITURES FDR PURCHASE 
OF SCIENTIFIC RESEARCH 
EQUIPMENT 121 



CURRENT NEXT PERCENTAGE 

FISCAL YEAR ?ISCAL YEAR INCREASE OR 
(ACTUAL) (ANTICIPATED) DECREASE 



mPLf SELECTED FIELDS $339.6 $347.8 +aX 

FIELD OF RESEARCH 



ENGINEERING 


76. B 


82.6 


+8X 


AGRICULTURAL SCIENCES 


25,3 


17.4 


-3 IX 


BIOLOGICAL SCIENCES. TOTAL 


U1.6 


92.6 


-17% 


GRADUATE SCHOOLS 


45.0 


49.2 


+9X 


MEDICAL SCHOOLS 


66.6 


43.4 


-35Z 


COHPUTER SCIENCE 


16.7 


27.8 


+66X 


ENVIRONMENTAL SCIENCES 


23.4 


34.1 


+46X 


MATERIALS SCIENCE 


6.9 


7.9 


♦14X 


PHYSICAL SCIENCES 


69.3 


74.9 


+8X 


INTERDISCIPLINARY^ N.E.C. 


9.7 


10.5 


+BX 



ill ALL STATISTICS ARE NATIONAL ESTIHAT5S ENCOMPASSING THE 157 LARGEST R D 
UNIVERSITIES AND THE 92 LARGEST R D MEDICAL SCHOOLS IN THE NATION. FOR 
PHASE II FIELDS (AGRl CULTURAL. BIOLOGICAL AND ENVIRONMENTAL SCICNCE5>* 
ESTIMATES REFER TO EXPENDITURES IN FY 1983. FOR PHASE I FIELDS, ESTIMATES 
ARE OF EXPENDITURES IN FY 19B2. SAHPLE IS 912 DEPARTMENTS AND FACILITIES. 



t23 ESTIMATES ARE BASED DN P»;PARTMENTS THAT PROVIDED DATA FOR BOTH CURRENT AND 
NEXT FISCAL YEAR> WITH NO ADJUSTMENT FOR ITEM NONRESPONSE BY OTHER DEPARTMENTS. 
CONSEiUENTLY. EXPENDITURE VALUES ARE LOW IN ABSOLUTE TERMS BUT ARE MEANINGFUL 
IN RELATIVE (CURRENT VS NEXT VeAR) TERMS. 

NOTEt SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

source: national SCIENCE FOUNDATION 



ERIC 



126 

B-50 



TABLE UA. OEPARTflENT/FACItlTY EXPENDITURES FOR PURCHASE OF NOWEXPEHDABLE 
ACADEMIC RESEARCH E9UIPMENT JN CURRENT AND NEXT FISCAL YEARt 
BY PHYSICAL SCIENCES AND ENGINEERING SUBFIELD ill 



[DOLLARS IN NILLIONS} 

EXPENDITURES FOR PURCHASE 
OF SCIENTIFIC RESEARCH 
E9UIPKENT £33 

CURRENT NEXT PERCENTAGE 

FISCAL YEAR FISCAL YEAR INCREASE OR 
(ACTUAL) (ANTICIPATED) DECREASE 



MYSICAL SCIENCES ,^ND 
HNGINFSRING 



PHYSICAL SCIENCES, TOTAL 


$69.3 


$74.9 


♦8X 


CHEMISTRY 


29. a 


33.0 


♦13X 


PHYSICS AND ASTRONOMY 


40.1 


41.9 


♦ IX 


ENGINEERING, TOTAL 


76.8 


82. 6 


♦8X 


CHEMICAL 


9,3 


8.7 


-6X 


CIVIL 


10.5 


9.8 


-7X 


ELECTRICAL 


25.7 


26.9 


♦5X 


MECHANICAL 


7.3 


8.5 


♦16X 


METALLURGICAL/MATERIALS 


5.6 


7.0 


♦25X 


OTHER, N.E.C, 


18.4 


21.7 


♦IBX 



in ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R tt D 
UNIVERSITIES IN THE NATION. CURRENT YEAR ESTIMATES ARE OF EXPENDITURES IN FY 
1982. SAMPLE IS 322 DEPARTMENTS AND FACILITIES. 



123 ESTIMATES ARE EASED ON DEPARTMENTS THAT PROVIDED DATA FOR BOTH CURRENT AND 
NEXt FISCAL YEAR, «IYH NO ADJUSTMENT FOR ITEM NONRESPONSE BY OTHER DEPARTMENTS. 
CONSEftUENTlY; EXPENDITURE VALUES ARE LOW IN ABSOLUTE TERMS BUT ARE MEANINGFUL 
IN RELATIVE (CURRENT VS NEXT VEAR) TERMS. 

note; SUBCATEGORY fiUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 

of rounding. estimated totals may vary slightly from table to table, 
source; national science foundation 



ERIC 
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TABLE DEPARTMENT/FACILITY EXPENDITURES FOR PURCHASE OF NONEXPENDABLE 

ACADEMIC RESEARCH EQUIPMENT IN CURRENT AND NEXT FISCAL YEAR, 
BY AGRICULTURAL AND BTOLDGlCftl SCIENCES SUBFIELD tH 



[DOLLARS IN MILLIONS] 

EXPENDITURES FOR PURCHASE 
OF SCIENTIFIC RESEARCH 
EQUIPMENT [23 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES, 
TOTAL 

AGRONOMIC S'CIENCES 

ANIMAL SCIENCES 

NATURAL RESOURCE MGMT 

BIOLOGICAL SCIENCES, TOTAL 

ANATOMY 

BIOCHEMISTRY 

BOTANY 

FOOD AND NUTRITION 

MICROBIOLOGY/IMMUNOLOGY 

MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 

PATHOLOGY 

PHARMACOLOGY/TOXI COLOGY 

PHYSIOLOGY/BIOPHYSICS 

ZOOLOGY/ENTOMOLOGY 

BIOLOGY, GENERAL AND 
N.E.C. 



CURRENT 
FISCAL YEAR 
(ACTUAL) 



NEXT 
FISCAL YEAR 
(ANTICIPATED) 



PERCENTAGE 
INCREASE OR 
DECREASE 



$24,0 

18.5 
2.4 
3.1 
108.5 
8.5 

14.7 
1.8 
3.3 
8.8 

18.2 

5.7 
6.2 

16.9 
4.2 

20.2 



♦ 17.3 

11.9 
2.5 
2.8 

92.6 
6.1 

17.1 
1.3 
3.2 

12. B 
7.1 

4.1 
4.9 
11.4 
5.8 

18.6 



-28X 

-36X 
+4X 
-lOZ 
-151 
-29X 
+16X 
-28X 
-3X 
+45X 
-61X 

-2BX 
-2 IX 
-33X 
+3BX 
-8X 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R «t D 
UNIVERSITIES AND THE 92 LARGEST R «c D MEDICAL SCHOOLS IN THE NATION. CURRENT 
YEAR ESTIMATES REFER TO EXPENDITURES IN FY 1983. SAMPLE IS 454 DEPARTMENTS 
AND FACILITIES. 

t23 ESTIMATES ARE BASED ON DEPARTMENTS THAT PROVIDED DATA FOR BOTH CURRENT 
AND NEXT FISCAL YEAR, WITH NO ADJUSTMENT FOR ITEM NONRESPONSE BY OTHER 
DEPARTMENTS. CONSEOUENTLY. EXPENDITURE VALUES ARE LOW IN ABSOLUTE TERMS BUT 
ARE MEANINGFUL IN RELATIVE (CURRENT VS NEXT YEAR) TERMS. 

NOTE« SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE: NATIONAL SCIENCE. FOUNDATION 
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TABLE 15. NEAH AMNUAL EXPENDITURES FOR PURCHASE OF RESEARCH EOUIPKEWT, BY 
UNIT AND BY FIELD (13 

[DOLLARS IN THOUSANDS] 

WEAN ANNUAL EXPENDITURES FCS 
RESEARCH EQUIPKENT iZl 



PER 
UNIVERSITY 



PER 
DEPARTMENT/ 
FACILITY 



PER FTE 
FACULTY-LEVEL 
RESEARCHER £33 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 



$146.4 



$8.2 



ENGINEERING 


550.9 


133.7 


8.4 


AGRICULTURAL BCIENCES 


180.9 


115.7 


4.3 


BIOLOGICAL SCIENCES* TOTAL 


531.5 


113.8 


7.5 


GRADUATE SCHOOLS 


330.0 


91.9 


5.8 


nEDKAL SCHOOLS 


875.4 


134.2 


9.1 


COMPUTER SCIENCE 


125.7 


221.8 


12.7 


ENVIRONMENTAL SCIENCES 


2ia*9 


139.8 


8.0 


NATERIALS SCIENCE 


61.0 


504.4 


10.0 


PHYSICAL SCIENCES 


581.1 


251.3 


11.3 


INTERDISCIPLINARY* N.E.C. 


84.7 


203.4 


5.2 



in ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R It D 
UNIVERSITIES AND THE 72 LARGEST R D MEDICAL SCHOOLS IN THE NATION. FOR 
PHASE II FIELDS (AGRI CULTURAL > BIOLOGICAL AND ENVIRONMENTAL SCIENCES) > 
ESTIMATES REFER TO EXPENDITURES IN FY 1983. FOR PHASE I FIELDSi ESTIMATES 
ARE OF EXPENDITURES IN FY 1982. SAMPLE IS 912 DEPARTMENTS AND FACILITIES. 

123 ESTIMATES REFER TO EXPENDITURES FOR NONEXPENDABLE, TANGIBLE PROPERTY OR 
SOFTWARE HAVING A USEFUL LIFE OF MORE THAN TWO YEARS AND AN AC9UISITI0N COST 
OF $500 OR MORE, USED WHOLLY OR IN PART FOR SCIENTIFIC RESEARCH. 

133 FTE « FULL-TIME EftUlVALENT 

[43 ESTIMATE DOES NOT INCLUDE MEDICAL SCHOOLS 

source: national SCIENCE FOUNDATION 
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TABLE ISA. WEAN AfWJAL EXPENDITURES FOR PURCHASE OF RESEARCH EflUlPHENT, BY 
UNIT AND BY PHVSICA4 SCIENCES ^ND ENGINEERING SUBFIELD ill 



t DOLLARS IN THOUSANDS] 

MEAN FY 1982 EXPENDITURES FOR 
RESEARCH EQUIPNENT (23 



PER PER FTE 

PER DEPARTMENT/ FACULTY-LEVEL 

UNIVERSITV FACILITV RESEARCHER C33 



PHYSICAL SCIENCES AND 
ENGINEHRIrtG 

PHYSICAL SCIENCES. TOTAL $381.0 $251.3 $11.3 

CHEMISTRY 248.0 223.3 12.5 

PHYSICS rtND ASTRONOHY 333.0 277.0 10.4 

ENGINEERING. TOTAL 550.9 133.7 8.4 

CHEMICAL 65.3 105.6 10.2 

CIVIL 67.4 86.1 5.9 

ELECTRICAL 199.7 385.8 16.7 

MECHANICAL 48.7 90.0 4.5 

METALLURGICAL/MATERIALS 47.3 125.6 9.7 

OTHER> N.E.C. 122.5 95.2 6.1 



113 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST RID 
UNIVERSITIES THE NATION. SAMPLE IS 322 DEPARTMENTS AND FACILITIES. 

[23 ESTIMATES REFER TO EXPENDITURES FOR NONEXPENDABLE. TANGIBLE PROPERTY OR 
SOFTWARE HAVING A USEFUL LIFE OF MORE THAN TWO YEARS AND AN ACOUlSITlON COST 
OF $500 OR MORE. USED WHOLLY OR IN PART FOR SCIENTIFIC RESEARCH. 

13) FTE « FULL-TIME EQUIVALENT 

SOURCEi NATIONAL SCIENCE FOUNDATION 
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TABLE 13B. MEAN ANNUAL EXPENDITURES FOR PURCHASE OF RESEARCH EQUIPMENT, BY 
UNIT AND BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD U} 

C DOLLARS IN THOUSANDS} 

flEAN FY I9B3 EXPENDITURES FOR 
RESEARCH EOUIPNENT C23 



PER PER FTE 

PER DEPARTMENT/ FACULTY-LEVEL 

UNIVERSITY FACILITY RESEARCHER [33 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES. 
TOTAL 


$180.9 


$113.7 


$4.3 


AGRONOMIC SCIENCES 


136.8 


196.8 


4.8 


ANIHAL SCIENCES 


23.6 


44.8 


3.6 


NATURAL RESOURCE dGHT 


20.4 


59.8 


4.1 


BIOLOGICAL SC1ENCES» TOTAL 


331.3 


113.8 


7.3 


ANATOMY 


39.1 


131.0 


7.5 


BIOCHEMISTRY 


76.3 


129.5 


8.9 


BOTANY 


12.1 


76.4 


5.0 


FOOD AND NUTRITION 


13.1 


71.4 


5.7 


MICROBIOLOGY/IMMUNOLOGY 


43.2 


67.2 


5.3 


MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 


74.0 


248. 1 


25.2 


PATHOLOGY 


32.2 


91.4 


5*1 


PHARMACOLOGY/TOXICOLOGY 


53.3 


123.8 


8.5 


PHYSIOLOGY/BIOPHYSICS 


71.5 


133.2 


9.8 


ZOOLOGY/ENTOMOLOGY 


19.7 


71.2 


4.7 


BIOLOGY. GENERAL AND 


94.8 


108.4 


5.1 



N.E.C. 

£13 ESTIMATES FOR AGRICULTURAL SCIENCES ARE BASED ON A UNIVERSE OF 157 
INSTITUTIONS (53 PRIVATE, 104 PUBLIC) « ESTIMATES FOR BIOLOGICAL SCIENCES 
HAVE BASE OF 249 INSTITUTIONS (157 UNIVERSITIES PLUS 92 MEDICAL SCHOOLS). 
SAMPLE IS 454 DEPARTMENTS AND FACILITIES. 

123 ESTIMATES REFER TO EXPENDITURES FOR NONEXPENDABLEt TANGIBLE PROPERTY OR 
SOFTWARE HAVING A USEFUL LIFE OF MORE THAN TWO YEARS AND AN ACdUlSTlON COST 
OF $500 OR MORE, USED WHOLLY OR IN PART FOR SCIENTIFIC RESEARCH. 

133 FTE « FULL-TIME EQUIVALENT 

SOURCES NATIONAL SCIENCE FOUNDATION 
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TABLE 16. AGE OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS IN KATIONAL STOCK, BY 
FIELD C n 

NUMBER AND PERCENT OF SYSTEMS 

SYSTEM AGE (FROM YR OF PURCHASE)C23 











nucp to 
uvcn iu 




TOTAL 


1-5 Y5ARS 6-10 


YEARS 


YEARS 


OTALf SELECTED FIELDS 


45890 


21663 


10B85 


13342 




:oox 


47X 


24X 


29X 


lELD OF RESEARCH 










ENGINEERING 


9224 


4845 


1723 


2656 




lOOX 


53X 


19X 


29X 


AGRICULTURAL SCIENCES 


1930 


loas 


515 


407 




lOOX 


53X 


26X 


21X 


BIOLOGICAL SCIENCES, TOTAL 


17S45 


7768 


4965 


4&i2 




lOOX 


44X 


28X 


27X 


GRADUATE SCHOOLS 


7250 


3431 


1854 


1965 




lOOX 


47X 


26X 


27X 


MEDICAL SCHOOLS 


10295 


4337 


3111 


2847 




lOOX 


42X 


30X 


28X 


COMPUTER SCIENCE 


1073 


869 


87 


116 




lOOX 


BIX 


8X 


IIX 


ENVIRONMENTAL SCIENCES 


2664 


1412 


660 


592 




lOOX 


53X 


25X 


22X 


MATERIALS SCIENCE 


731 


239 


113 


379 




lOOX 


33X 


ISX 


52X 


PHYSICAL SCIENCES 


11484 


5135 


2461 


3869 




lOOX 


45X 


21X 


34X 


INTERDISCIPLINARY, N.E.C, 


1219 


346 


361 


511 




lOOX 


28X 


30X 


42X 


3 ALL STATISTICS ARE NATIONAL 


ESTIMATES 


ENCOMPASSING THE 


157 LARGEST R It D 



UNIVERSITIES AND THE 92 LARGEST R&D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE 
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 8704 INSTRUMENT SYSTEMS* 

t23 FOR PHASE II FIELDS, AGE INTERVALS ARE 1-5 YEARS (1979-83)? 6-10 YEARS 
(1974-78)1 OVER 10 YEARS (1973 OR BEFORE). FOR PHASE I FlELDSi INTERVALS ARE 
1-5 YEARS (1978-82)? 6-10 YEARS (1973-77),* OVER 10 YEARS (1972 OR BEFORE). 

NOTE? SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

source: NATIONAL SCIENCE FOUNDATION 
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TABLE 16A. AGE OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS IN NATIONAL STOCK, BY 
PHYSICAL SCIENCES AN0 ENGINEERING SUBFIELD CH 

- NUMBER AND PERCENT OF SYSTEMS 

SYSTEM AGE (FROM YR OF PURCHASE)C23 



OVER 10 

TOTAL 1-3 YEARS 6-10 YEARS YEARS 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES. TOTAL 


11484 


5155 


2461 


3869 




lOOX 


45X 


21X 


34X 


CHEMISTRY 


636B 


3094 


1420 


1854 




lOOZ 


49X 


22X 


29X 


PHYSICS AND ASTRONOMY 


5116 


2061 


1041 


c014 




lOOX 


"^OX 


20X 


39X 


ENGINEERING, TOTAL 


9224 


4845 


1723 


2656 




lOOX 


S3X 


19X 


29X 


CHEMICAL 


847 


474 


195 


178 




lOOX 


56X 


23X 


21X 


CIVIL 


616 


291 


94 


232 




lOOX 


47X 


15X 


38X 


ELECTRICAL 


2195 


1405 


359 


432 




lOOX 


64X 


16X 


20X 


MECHANICAL 


1813 


903 


234 


677 




lOOX 


SOX 


13X 


37X 


METALLURGICAL/MATERIALS 


1234 


731 


222 


281 




lOOX 


59X 


IBX 


23X 


OTHER, N.E.C« 


2518 


1041 


621 


856 




loo: 


41X 


25X 


34X 



rn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R St D 
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982, SAMPLE IS 3232 
INSTRUMENT SYSTEMS. 

123 AGE INTERVALS ARE 1-5 YEARS (1978-82); 6-10 YEARS (1973-77) J OVER 10 YEARS 
(1972 OR BEFORE). 



NOTEt SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE ]6B* ACE OF ACADEMIC RESEARCH INSTRUNENT SYSTENS IN NATIONAL STOCKi BY 
AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD ttl 



NUMBER ANO PERCENT OF SYSTEMS 

SYSTEM AGE (FROM YR OF PURCHASE)C?J 



OVER 10 

TOTAL 1-5 YEARS 6-10 YEARS YEARS 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES* 


1950 


1028 


515 


407 


TOTAL 


100% 


53% 


26% 


21% 


AGRONOMIC SCIENCES 


1229 


630 


347 


252 




lOOX 


51% 


28% 


21% 


ANIMAL SCIENCES 


485 


271 


U? 


94 




lOOX 


56% 


25% 


19% 


NATURAL RESOURCE MGMT 


237 


126 


49 


61 




lOOZ 


53% 


21% 


26% 


BIOLOGICAL SCIENCES f TOTAL 


17545 


7768 


4965 


4812 




100% 


44% 


28% 


27% 


ANATOMY 


549 


217 


111 


22C 




lOOX 


40% 


20% 


40% 


BIOCHEMISTRY 


4062 


1842 


1176 


1043 




lOOX 


45% 


29% 


26% 


BOTANY 


471 


249 


112 


110 




lOOX 


53% 


24% 


23% 


500D AND NUTRITION 


441 


236 


1 13 


92 




lOOX 


53% 


26% 


21% 


MICROBIOLOGY/ IMMUNOLOGY 


1437 


508 


516 


412 




100% 


35% 


36% 


29% 


MOLECULAR/CELLULAR 


2836 


1373 


316 


c 647 


BIOLOGY ANO GENETICS 


lOOX 


48% 


29% 


23% 


PATHOLOGY 


999 


379 


296 


323 




100% 


38% 


30% 


32% 


PHARMACOLOGY/TOXICOLOGY 


1973 


863 


566 


543 




100% 


44% 


29% 


28% 


PHYSIOLOGY/BIOPHYSICS 


2367 


1152 


561 


654 




100% 


49% 


24% 


28% 


ZOOLOGY/ENTOiiOLOGY 


503 


280 


101 


122 




100% 


56% 


20% 


24% 


BIOLOGYi GENERAL AND 


1908 


668 


596 


644 


N.E.C. 


100% 


35% 


31% 


34% 


3 ALL STATISTICS ARE NATIONAL 


EbTIHATES 


ENCOMPASSING THE 


157 LARGEST 


RID 



ERIC 



UNIVERSITIES AND THE 92 LARGEST Hid MEDICAL SCHOOLS IN THE NATION. ESTIMATES 
ARE AS OF OECEMBER 1983. SAMPLE IS 4263 INSTRUMENT SYSTEMS. 

12) AGE INTERVALS ARE 1-5 YEARS (1979-83); 6-10 YEARS (1974-78); OVER 10 YEARS 
(1973 OR BEFORE). 

NOTE* SUBCATEGORY NUMBERS AND PERCENTAGES MAV NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE; NATIONAL SCIENCE FOUNDATION 
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TABLE 17« PERCEliT ACAOENIC REHARCH INtTHUHCNT 8YBTEIII THAT ARE CLABSIFIED 
AB 8TATE-0F-THE-AltT, lY PimCHABE fftKE AND lY FIELD 111 

PERCENT OF 8YBTEH8 aA88lFIED A8 8TATE-0F-THE-AKT 
8Y PURCHASE PRICE 
flOfOOO* ItSfOOO-- $7S»000* 
TOTAL 124 , f99 174 1 99? 1 1 » 000 » 000 



TOTALi SELECTED FIELD8 171 14Z tit Zn 
FIELD SF RESEARCH 

ENCINEERING IBX 27X 171 301 

AGRICULTURAL BCIEKCE8 ZZl 201 311 41X 

BIOLOCICAL 8CIEKCE8 191 19X 24X 371 

GRADUATE SCHOOLS 20Z 16X 30X 24X 

REDICAL SCHOOLS 16X 14X 24X 43X 

COKPUYER SCIENCE 17X lOX 25X 14X 

EHVIORKHENTAL SCIENCES m 15X 22X 31X 

RATERIALS SCIENCE 16X 6X 29X 3tX 

PHYSICAL SCIENCES 19X 121 16X 24Z 

INTERDISCIPLINARY » N.E.C. 8X 7X 12X 4X 

t 13 ALL STATISTICS ARE NATIONAL EBTIHATES ENCONPASSINC THE 157 LAR6E8T R % D 
UNIVERSITIES AND THE 92 LARGE8T RID NEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL^ BIOLOGICAL AND ENVIRONNENTAL SCIENCES)! E8TINATE8 ARE 
AS OF DECENBER 1983. FOR ALL OTHER FIELDS# ?XTINATE8 ARE A8 OF DECENBER 19B2« 
SAMPLE IS 8704 INSTRUMENT SYSTENS. 

SOURCE! NATICNAL SCIENCE FOUNDATION 



ERLC 
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TABLE I7h. nnCtni op ACAOEfllC KCtlAltCK IKSTmmElIT BYITERS THAT AltC CLASSIFIED 
AS 8TATE-0F*THE-A]IT> EY fUieCHAlK PKICE AND BY fHYinCAt ECIENCEE W 
EltGIMEEHm 8UBFIELD CH 



PEECEST DF BY3TEIfB CLA8BIFIED A8 STATE-OF-THE-ART 
BY FURCHASE FEICE 
llOt^O- lEStOOO- $75»000- 
TOTAL SE4iW il^OOOiOOO 



FHY8ICAL SCIEKtES AMD 
EECIHEEEmC 



PHYSICAL SCIEHCESt TOTAL SOX I6X ZIX 30X 

CHEHI8TEY MX MX I2X EU 

PHYSICS AND ASTEDMmY MX lOX SIX SAX 

EHGINEERINSt TOTAL IBX ITX I7X 30X 

CHEMICAL MX lEX m 66X 

CIVIL m BX EEX 33X 

aECTRiCAL isx isx ifx zn 

HECHANICAL iVX m MX EEX 

K:!TALLURGICALA ISX MX MX 2EX 
RATEEIALB 

OTHEK* N.E.C. EU ESX IBX Zn 

Cn ALL BTATIBTICB ARE NATIONAL E8TIRATE8 ENCOHFASBINO THE 197 LARGEST RID 
UNIVERSITIES IN THE NATION. E8TIHATE8 ARE A8 OF DECEHBER 1982. SAMPLE 18 3233 
IN8TRUHENT SYSTEHS. 



SOURCEI NATIONAL SCIENCE mUNDATlON 
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TAILC 17B* nndMl OF ACADSNIC KEStAltCH IMSTinmeilT 8Y8TEK8 TKAT hK aASSXFXEP 
M 8TAT€**0F*'THEHatT» lY FimCHASE PttlCE MO BY ItSftlCULTUKAL AW) 
BIOLCCICAL tCIENCSB SUiFiaD (13 



pEHdHT or SYrrEHi cimmfa ab btate-op-the-abt 

BY FUBCHASC PBICI 
flOtODO- I!r9»000** $78f000« 
TOTAL ia4f999 $74>9ff BltOOOtOOG 



A6K2CULTVXAL AND BIOIOCICAL 
8C2EIICE8 



AtmiCULTimAL BCIEKCEDt 221 BOX SIX 41X 
TOTAL 

ACItONOnXC BCZENCEB 24X in 38X 42X 

ANIRAL SCIENCES 23X 24X IfX 33X 

NATUBAL BESOtHtCE IKNT 13X 12X 13X 36X 

BIOLOSICAL BCIENCESf TOTAL IVX 15X 2(iX 37X 

ANATONY 26X 28X 17X 49X 

BI0CHERI8TNY 17X 14X 27X 34X 

BOTANY 23X 18X 40X 4SX 

FOOO AND NUTRITION 16X 13X 24X 40X 

NiCROBlOLOCSY/imiUNDLOCY 19X 12X 24X 40X 

ROLECULAIt/CaLUlAR 28X 22X 39X 49X 
BIOLOGY AND GENETICS 

FATHCLOGY 16X 16X 13X 33X 

FHAJtNACOLOGY/TOXICOLOGY 12X n 21X 34X 

FHY8I0L06Y/BI0FKY8IC8 18X 19X 22X 40X 

Z0DL06Y/ENT0R0L06Y B8X 24X 27X 32X 

BIOLOGY, GENERAL AND 13X lOX 23X SIX 
N.E.C. 

tn ALL 8TATIBTICB ARE NATIO^L E8TIRATE8 ENC0RFA88XNG THE 187 LARGEST R&D 
UNIVE^^SITIEB IN THE NATION. ESTINAHS ARE AS OF DECENBER 1982. BANFLE 18 4263 
INSTRURENT 8YBTENS. 

SOURCEl NATIONAL SCIENCE FOUNDATION 
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TABLE IB. PERCENT Of ACADEMIC RESEARCH INSTRUttHNT SYSTEMS IN NATIONAL STOCK CLASSIFIED 
AS STATE-OF-T.»!r-ART. BY ACE AND BY FIELD tU 

— PERCENT OF SYSTEMS CLASSIFIED AS STATE-OF-THE-ART-— 

AGE £23 

OVER 

TOTAL 1 2 3 4 5 6-10 10 



OTALt SELECTED FIELDS 


181 


43X 


36X 


32X 


CC m 


1 "SX 

« %IU 






lELD OF RESEARCH 


















ENGINEERING 


19X 


41X 


36X 


24X 


18X 


IIX 


9X 


7X 


AGRICULTURAL SCIENCES 


22X 


54X 


SIX 


32X 


30 X 


27X 


7X 


OX 


BIOLOGICAL SCIENCES. TOTAL 


19X 


49X 


41X 


38X 


25X 


18X 


9X 


2X 


GRADUATE SCHOOLS 


20X 


53 X 


45X 


33X 


26X 


14X 


13X 


IX 


MEDICAL SCHOOLS 


18X 


47X 


37X 


43X 


24 X 


22Z 


7X 


3X 


COMPUTE/ SCIENCE 


17X 


38X 


12X 


4X 


ft 


ft 


4X 


OX 


ENVIRONMENTAL SCIENCES 


in 


43X 


30X 


36X 


24X 


9X 


14X 


6X 


MATERIALS SCIENCE 


16X 


ft 


ft 


ft 


ft 


ft 


23X 


OX 


PHYSICAL SCIENCES 


15X 


35 Z 


a9x 


34X 


22X 


14X 


lOX 


2X 


INTERDISCIPLINARY* N.E.C. 


lOX 


ft 


ft 


ft 


ft 


ft 


19X 


OX 



ft INSUFFICIENT SAMPLE? NUMBER OF SYSTEMS IS UNDER SO. 



ill ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D 
UNIVERSITIES AND THE 92 LARGEST R 5f D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
n FIELDS (AGRICULTURAL! BIOLOGICAL AND ENVIRONMENTAL SCIENCES). ESTIMATES ARE 
AS OF DECEMBER 19B3. FOR ALL OTHER FIELDS, EoTIMATEB ARE AS OF DECEMBER 1982. 
SAMPLE IS 8704 INSTRUMENT SYSTEMS. 

C23 AGE BASED ON YEAR OF PURCHASE. FOR PHASE II FIELDS, PURCHASED IN 1983 IS 
i YR OF age; 1982 (2 YRS)I 1981 (2 YRS) J 1980 (4 YRS) ( 1979 (5 YRS)J 
1974-78 (6-10 YRS)? BEFORE 1974 (OVER 10 YRS OF AGE). FOR PHASE I FIELDS, 
PURCHASED IN t982 IS 1 YR OF ACE? 1981 (2 YRS); 1980 iZ YRS) J 1979 (4 YRS)? 
1978 (5 YRS); 1973-77 (6-10 YRS)? BEFORE 1973 (OVER 50 YRS OF AGE). 

source: national SCIENCE FOUNDATION 
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TABLE IBA. PERCENT DP ACAOEN!C RESEARCH INSTRUHENT SYSTEH8 IN NATIONAL STOCK 

CLASSIFIED AS STATE-OF-THE-ART, BY AGE AND BY PHYSICAL SCIENCES AMD 
ENGINEERING SUBFIELD 113 

PERCENT OF SYSTEMS CLASSIFIED AS STATE-OF-THE-ART— 

AGE 123 

OVER 

TOTAL 1 2 3 4 9 6-10 10 



PHYSICAL SCIENCES f^K 
ENGINEERING 



PHYSICAL SCIENCES. TOTAL 


15X 


35 X 


29X 


34X 


22X 


14X 


lOX 


2X 


CHEHISTRY 


MX 


33X 


19X 


38X 


20X 


12X 


BX 


OX 


PHYSICS AND ASTRONOMY 


16X 


38X 


4 OX 


28X 


25X 


17X 


12X 


4X 


ENGINEERING. TOTAL 


19X 


4iX 


36X 


24X 


18X 


IIX 


9X 


7X 


CHENICAL 


16X 


3B7 


38X 


17X 


f 


t 


3X 


ax 


CIVIL 


15X 


16X 


36X 


t 


« 


ff 


3X 


3X 


ELECTRICAL 


IBX 


45X 


39X 


13X 


7X 


18X 


2X 


2X 


MECHANICAL 


19X 


61X 


SIX 


19X 


20X 


* 


9X 


OX 


HE T AL LUR G I C AL / H AT ER I ALS 


I6X 


23X 


27X 


31X 


21X 


f 


6X 


IX 


OTHERr N.E.C. 


22X 


22 X 


32X 


38X 


26X 


8X 


17X 


19X 



* INSUFFlCIEN'i sample: NUMBER QF SYSTEMS IS UNDER 20. 



in ALL STATISTICS ARE NATIONAL ESTIMATES ENCC**PASSINC THE 157 LARGEST R D 
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982* SAMPLE IS 3232 
INSTRUMENT SYSTEMS. 

£23 AGE BASED ON YEAR QF PURCHASE: PURCHASED IN 1982 (1 YR QF AGE); 1981 (2 YRS) ; 

1980 (3 YRB); 1979 (4 YRS) J 197B <5 YRS;) 1973-77 (6-10 YRS) > BEFORE 1973 (OVER 10 YRS) . 

SOURCE! NATIONAL SCIENCE FOUNDATION 
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TABLE IBB. PERCENT OF ACADEMIC RESEARCH INSTRUHEMT SYSTEMS IN NATIDKAL STOCK 

CLASSIFIED AS STATE-OF-THE-ART, BY ACE AND BY AGRICULTURAL AND BIOLOGICAL 
SCIENCES SUBFIELD £13 

PERCENT OF SYSTEMS CLASSIFIED AS STATE-OF-THE-ART 

ACE C2J 

OVER 

TOTAL 1 2 3 4 5 6-10 10 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES, 
TOTAL 


22X 


54 X 


51Z 


32X 


30X 


27X 


7X 


* 


AGRONOMIC SCIENCES 


24X 


5BX 


54X 


29X 


52X 


30X 


7X 


OX 


ANIMAL SCIENCES 


23X 


f 


45X 


* 


* 


ff 


12X 


2X 


NATURAL RESOURCE MGMT 


13X 


f 


« 


t 


f 


* 


ff 


OX 


BIOLOGICAL SCIENCES^ TOTAL 


192 


49X 


41X 


3BX 


25X 


IBX 


9X 


2X 


ANATOMY 


26X 


t 


§■ 


t 


* 




35X 


4X 


BIOCHEMISTRY 


17X 


55 X 


3 OX 


36X 


30X 


12X 


6X 




BOTANY 


23X 


f 


58X 


27X 


t 


tf 


9X 


3X 


FOOD AND NUTRITION 


17X 


t 


f 


ff 


ff 


ff 


7X 


OX 


MICROBIOLOGY/IMMUNOLOGY 


ISX 


SIX 


23X 


56X 


35X 


ff 


6X 


OX 


MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 


2BX 


SOX 


68X 


55X 


19X 


15X 


17X 


3X 


PATHOLOGY 


16X 


t 




f 


ff 


ff 


BX 


5X 


PHARMACOLOGY/TDX COLOSY 


12X 


37X 


29X 


ZDX 


BX 


12X 


3X 


2X 


PHYSIOLOGY/BIOPHYSICS 


18X 


SOX 


39X 


2BX 


32X 


14X 


7X 


IX 


200L0GY/ENT0M0L0GY 


25X 


S9X 


* 


t 


34X 


ff 


U 


5X 


BlOLOGYi GENERAL AND 


13X 


3BX 


37X 


2BX 


24 X 


5X 


ilX 


2X 



N.E.C. 

* INSUFFICIENT SAMPLE^ NUMBER OF SYSTEMS IS UNDER 20. 

£13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R «t D UNIVERSITIES 
AND THE 92 LARGEST R&D MEDICAL SCHOOLS IN THE NATION. ESTIMATES ARE AS OF DECEMBER 19B3. 
SAMPLE IS 4263 INSTRUMENT SYSTEMS. 

123 AGE BASED ON YEAR OF PURCHASE-' PURCHASED IN 19B3 IS 1 YR OF AGEJ 1982 (2 YR8) J 1981 
(3 YRS)f 1980 (4 YRS) ? 1979 (5 YRS) ? 1974-78 (6-10 YRS OF AGE); BEFORE 1974 (OVER 10 YRS 
OF AGE). 

source: national SCIENCE FOUNDATION 
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TABLE 19. AGE OF ACADEMIC INSTRUriENT SYSTEHS IN RESEARCH USE* BY FIELD CH 

NUMBER AND PERCENT OF IN-USE SYSTEMS 

SYSTEM AGE (FROM YR OF PURCKASE)C23 



OVER 10 

TOTAL 1-5 YEARS 6-10 YEARS YEARS 



TOTAL. SELECTED FIELDS 36330 19419 8757 8174 

\00X 53X 24% 22% 

FIELD OF RESEARCH 



ENGINEERING 6777 3969 1299 1509 

lOOX 59Z 19X 22X 

AGRICULTURAL SCIENCES 1653 952 447 253 

100^ 58% 27X 15X 

BIOLOGICAL SCIENCES! TOTAL 15055 7416 4242 3396 

lOOZ 49Z 28X 232 

GRADUATE SCHOOLS 6372 3323 1602 1447 

lOOX 52X 25X 23% 

MEDICAL SCHOOLS 8683 4093 2641 1949 

100% 47% 30% 22% 

COMPUTER SCIENCE 874 813 51 10 

100% 93% 6% 1% 

ENVIRONMENTAL SCIENCES 2123 1217 546 361 

100% 57% 26% 17% 

MATERIALS SCIENCE 650 235 103 312 

100% 36% 16% 48% 

PHYSICAL SCIENCES 8763 4631 1872 2260 

100% 53% 21% 26% 

INTERDISCIPLINARY. N.E.C. 454 185 196 73 

100% 41% 43% 16% 

Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R tc D 
UNIVERSITIES AND THE 92 LARGEST R It D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL. BIOLOGICAL AND ENVIRONMENTAL SCIENCES). ESTIMATES ARE 
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS. ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

[23 FOR PHASE II FIELDSr AGE INTERVALS ARE 1-5 YEARS (1979-83).' 6^10 YEARS 
(1974-78); OVER 10 YEARS (1973 OR BEFORE). FOR PHASE I FIELDS* INTERVALS ARE 
1-5 YEARS (1978-82); 6-10 YEARS (1973-77); OVER 10 YEARS (1972 OR BEFORE). 

NOTE< SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

source: NATIONAL SCIENCE FOUNDATION 



ERLC 
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TABLE 19A. AGE OF ACADEHIC IHSTRUHENT SYSTEMS IN RESEARCH USE, BY PHYSICAL 
SCIENCES AND ENGINEERING SUBFlElD til 



NUMBER AND PERCENT OF IK-USE SYSTEMS 

SYSTEM AGE <FROM YR OF PURCHASE)t23 



OVER 10 

TOTAL 1-5 YEARS 6-10 YE^ iS YEARS 



PHYSICAL SCIENCES ANO 
ENGINEERING 



PHYSICAL SCIENCES, TOTAL 


8763 


4631 


1872 


2260 




lOOZ 


53X 




co*» 


CHEMISTRY 


4830 


2764 


1144 


921 




lOOX 


57X 


24X 


1 9X 


PHYSICS AND ASTRONOMY 


3933 


1866 


728 


1339 




lOOX 


47X 


19X 


34X 


ENGINEERING, TOTAL 


6777 


3969 


1299 


1509 




ICOX 


59X 


19X 


22X 


CHEMICAL 


676 


425 


152 


98 




lOOX 


63X 


23X 


15X 


CIVIL 


395 


208 


60 


127 




lOOX 


53X 


15X 


32X 


ELECTRICAL 


1507 


1113 


229 


165 




lOOX 


74X 


15X 


nx 


MECHANICAL 




771 


159 


392 




lOOX 


5BX 


12X 


30X 


METALLURGICAL/MATERIALS 


1095 


686 


188 


220 




lOOX 


63X 


17X 


20X 


OTHER, N.E.C. 


1783 


765 


511 


507 




lOOX 


43X 


29X 


28X 



111 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R It 0 
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF OECEMBER 1982. SAMPLE IS 2446 
INSTRUMENT SYSTEMS. 



t23 AGE INTERVALS ARE 1-5 YEARS (1978-82); 6-10 YEARS (1973-77) J OVER 10 YEARS 
(1972 OR BEFORE). 

note: SUBCATEGORY NUMBERS ANO PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
ROUNOING. ESTIMATEO TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE; NATIONAL SCIENCE FOUNOATION 



ERIC 
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TABLE 19B. AGE OF ACADEMIC INBTRUttENT S>fST£«S IN RESEARCH USE, BY AGRICULTURAL 
AND BIOLOGICAL SCIENCES SUBFIELD CH 



NUMBER AND PERCENT OP IN-USE 9YSTEHS 

SYSTEM ACE (FROM YR OF PURCHASE>E21 



OVER 10 

TOTAL 1-5 YEARS 6-10 YEARS YEARS 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCESr 1653 952 447 253 

^OTAL lOOX sex 27X 15X 

AGRONOMIC SCIENCES 1042 584 298 160 

lOOX 56X 29X ISX 

ANIMAL SCIENCES 429 245 117 68 

lOOX 57X 27X 16X 

rMTURAL RESOURCE MGHT 181 123 32 £6 

lOOX 68X 18X 14X 

BIOLOGICAL SCIENCES, TOTAL 15055 7416 4242 3396 

lOOX 49X 28X 23X 



ANATOMY 


461 


20b 


98 


157 




lOOX 


45X 


21X 


34X 


BIOCHEMISTRY 


3695 


1824 


1008 


863 




lOOX 


49X 


i7X 


23X 


BOTANY 


438 


247 


103 


89 




lOOX 


56X 


23X 


20X 


FOOD AND NUTRITION 


384 


226 


98 


60 




lOOX 


59X 


25X 


16X 


MI CROBIOLOGY/I MMUNOLOGY 


1255 


491 


477 


287 




1001 


39X 


38X 


23X 


MOLECULAR/CELLULAR 


2735 


1363 


786 


586 


BIOLOGY AND GENETICS 


lOOX 


50X 


29X 


21X 


PATHOLOGY 


760 


323 


238 


199 




lOOX 


42X 


31X 


26X 


PHARMACOLOGY/TOXICOLOGY 


1644 


793 


485 


366 




lOOX 


48X 


29X 


22X 


PHYSIOLOGY/BIOPHYSICS 


1995 


1093 


458 


445 




lOOX 


55X 


23X 


22X 


ZOOLOGY/ENTOMOLOGY 


424 


268 


89 


68 




lOOX 


63X 


21X 


16X 


BIOLOGY* GENERAL AND 


1263 


583 


404 


276 


N.E.C. 


lOOX 


46X 


32X 


22X 



in All STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R&D 
UNIVERSITIES AND THE 92 LARGEST R ?r D MEDICAL SCHOOLS IN THE NATION. ESTIMATES 
ARE AS OF DECEMBER 1983. SAMPLE IS 2848 INSTRUMENT SYSTEMS. 



[23 AGE INTERVALS ARE 1-5 YEARS 1 1979-83) J 6-10 YEARS (1974-78); OVER 10 YEARS 
(1973 OR BEFORE). 



NOTE« SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 



source: national SCIENCE FOUNDATION 

ErJc B-67 
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TABLE 20. AGE OF STATE-OF-THE-ART ACADEMIC RESEARCH IHSTRUHENT SY8TEKS, BV 
FIELD t n 

NUHBER AND PERCENT OF STATE-OF-THE-ART SYSTEhS 



SYSTEM AGE (FROM YR OF PURCH«SE)r23 

OVER 10 

TOTAL t-5 YEARS 6-10 YEARS YEARS 



TOTAL, SELECTED FIELDS 8058 6375 1059 424 

lOOX 82X 13X 5X 

FIELD OF RESEARCH 



ENGINEERING 1699 1360 156 183 

lOOX 80X 9X IIX 

AGRICULTURAL SCIENCES 437 398 38 2 

lOOX 91Z 9Z 

BIOLOGICAL SCIENCES, TOTAL 3231 2709 441 102 

lOOZ tf3X 14X 3X 

GRADUATE SCHOOLS 1431 1172 233 25 

lOOX 821 16X 2X 

MEDICAL SCHOOLS 1821 1537 208 77 

lOOX 84X UX 4X 

COMPUTER SCIENCE 186 183 3 0 

lOOX 98X 2X 

ENVIRONMENTAL SCIENCES 518 391 89 37 

lOOX 75X 17X 7X 

MATERIALS SCIENCE 116 88 26 2 

lOOX 76X 22X IX 

PHYSICAL SCIENCES 1725 1392 237 96 

lOOX 81X 14X 6X 

INTERDISCIPLINARY, N.E.C, 125 54 69 2 

lOOX 43X 55X 2X 

in ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D 
UNIVERSITIES AND THE 92 LARGEST R D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL. BI'JLOGICAL AND ENVIRONMENTAL SCIENCES) i " TI«aTES ARE 
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 1603 INSTRUMENT 'SYSTEMS. 

t2) FOR PHASE 11 FIELDS, AGE INTERVALS ARE 1-5 YEARS (1979-83)? 6-10 YEARS 
(1974-78); OVER 10 YEARS U973 OR BEFORE). FOR PHASE I FIELDS, INTERVALS ARE 
1-5 YEARS (1978-82)? 6-10 YEARS (1973-77)? OVER 10 YEARS (1972 OR BEFORE). 

NOTE? SUBCATEGORY NUMBERS AND PERCENTAGES HAY NOT SUM EXACTLY TO TDTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE^ NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE ZOPi, AGE OF STATE-OF-THE-ART ACADEHIC RESEARCH INSTRUMENT SYSTEMS , BY 
PHYSICAL SCIENCES AND ENGINEERING 9UBF1ELD Cn 

NUMBER AND PERCENT OF STATE-OF-THE-ART SYSTEMS 



SYSTEM AGE (FROM YR OF PURCHASE)tS3 



OVER 10 

TOTAL 1-5 YEARS 6-10 YEARS YEARS 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES, TOTAL 


1725 


1392 


237 


96 




100:1: 


BIX 


14X 


6X 


CHEMISTRY 


893 


771 


115 


7 




lOOX 


86X 


13X 


IX 


PHYSICS AND ASTRDNDNY 




OC I 


I cc 






lOOX 


75X 


15X 


IIX 


ENGINEERING. TOTAL 


1699 


1360 


156 


183 




lOOX 


BOX 


9X 


IIX 


CHEMICAL 


134 


125 


6 


2 




lOOX 


94X 


SX 


2X 


CIVIL 


91 


81 


3 


7 




lOOX 


89X 


3X 


BX 


ELECTRICAL 


393 


376 


B 


9 




lOOX 


96X 


2X 


2X 


MECHANICAL 


346 


323 


21 


2 




lOOX 


93X 


6X 


IX 


METALLURGICAL/^fATERIALS 


192 


175 


14 


4 




lOOX 


91X 


7X 


2X 


OTHER, H.E.C. 


543 


280 


104 


159 




lOOX 


52X 


19X 


29X 



cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R |r D 
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 19B2. SAMPLE IS 580 
INSTRUMENT SYSTEMS, 



123 AGE INTERVALS ARE 1-5 YEARS (1978-82) f 6-10 YEARS (1973-77)? OVER 10 YEARS 
(1972 OR BEFORE). 

note; SUBCATEGORY NUMBERS AND PERCENTi^GES MAY NOT SUM EXACTLY TO TOTAL BECAUSE 

of rounding. estimated totals may vary slightly ^rom table to table, 
source; national science foundation 
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TABLE SOB. AGE OF STATE-OF-THE-ART ACADEMIC RESEARCH INSTRUMENT SYSTEHS, BY 
ACRJCULT'JRAL AND BIOLOGICAL SCIENCES SUBFIELD Cn 



NUMBER AND PERC^MT OF STATE-OF-THE-ART SYSTEMS 
SYSTEM AGE (FROM YR OF PURCHASE)C23 



OVER 10 

TOTAL 1-5 YEARS 6-10 YEARS YEARS 



AGRICULTURAL A,WD BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES. 


437 


398 


38 


9 
C 


TOTAL 


lOOZ 


9U 


92 




AGRONOMIC SCIENCES 




270 


Cm 


A 
U 




1007. 


92X 


BX 




ANIMAL SCIENCES 


113 


97 




2 




lOOX 


867. 


13X 


2X 


NATURAL RESOURCE MGMT 


30 




0 


V 




lOOZ 


lOOX 






BIOLOGICAL SCIENCES* TOTAL 


3251 


2709 


441 


1 MC 




100^ 


&3X 


14X 


3X 


ANATOMY 


143 


96 


39 


a 




lOOX 


67X 


27X 


6X 


BIOCHEMISTRY 


691 


604 


67 






lOOX 


87X 


lOX 


3X 


BOTANY 


108 


95 


10 


3 




lOOX 


88X 


9X 


3X 


Fnnn and MMTRtTinti 




66 


B 


0 




lOOX 


89X 


IIX 




MICROBIOLOGY/IMMUNOLOGY 




191 


31 


0 




lOOX 


86X 


14X 




MOLECULAR/CELLULAR 


B07 


655 


135 


17 


BIOLOGY AND GENETICS 


lOOX 


81X 


17X 


2X 


PATHOLOGY 


163 


122 


24 


17 




lOOX 


75X 


15X 


nx 


PHARMACOLOGY/TDXl COLOGY 


231 


199 


J9 


23 




lOOZ 


86X 


8X 


SX 


PHYSIOLOGY/BIOPHYSICS 


433 


387 


40 


6 




lOOX 


89X 


9X 


IX 


ZOOLOGY/ENTOMOLOGY 


124 


117 


1 


6 




lOOX 


94X 


IX 


SX 


BIOLOGY. GENERAL AND 


255 


177 


66 


11 


N.E.C, 


lOOX 


70X 


26X 


4X 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R It D 
UNIVERSITIES AND THE 92 LARGEST R «r D MEDICAL SCHOOLS IN THE NATION. ESTIMATES 
ARE AS OF DECEMBER 1983. SAMPLE IS 803 INSTRUMENT SYSTEMS. 



t2] AGE INTERVALS ARE 1-5 YEARS (1979-83)? 6-10 YEARS (1974-78) f OVER 10 YEARS 
(1973 OR BEFORE). 



NOTE: SUBCATEGORY ftUMBERS AND PERCENTAGES MAY NOT bUM EXACTLY TO TOTAL BECAUSE 
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 



O SOURCE: NATIONAL SCIENCE FOUNDATION 

ERIC 
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TABLE 21. MEDIAN AGE OF ACADEHIC RESEARCH INSTRUMENT SYSTEHS, BY RESEARCH STATUS AND BY FIELD CU 

MEDIAN AGE (IN YEARS) t23 BY RESEARCH STATUS 



IN RESEARCH USE NOT YET IN ?in LONGER 

STATE-OF" RESEARCH IN RESEARCH 

TOTAL THE-ART OTHER USE USE 

TOTAL> SELECTED FIELDS 6 3 6 I 12 
FIELD OF RESEARCH 

ENGINEERING S 2 S 1 11 

AGRICULTURAL SCIENCES 5 3 6 2 12 

BIOLOGICAL SCIENCES, TOTAL 6 3 6 1 12 

GRADUATE SCHOOLS 6 3 6 1 12 

MEDICAL SCHOOLS ^ 3 7 1 12 

COMPUTER SCIENCE 1 3 1 12 

ENVIRONMENTAL SCIENCES 3 S 2 10 

MATERIALS SCIENCE 11 2 12 1 15 

PHYSICAL SCIENCES 6 3 6 3 12 

INTERDISCIPLINARY, N*E.C. 9 7 7 1 U 



in ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R «f D UNIVERSITIES AND 
THE 92 LARGEST R D MEDICAL SCHOOLS IN THE NATION. FOR PHASE II FIELDS ^AGRICULTURAL, BIOLOGICAL 
AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES 
ARE AS OP DECEMBER 19B2. SAMPLE IS 8704 INSTRUMENT SYSTEMS. 

122 AGE BASED ON YEAR OF PURCHASE, FOR PHASE II FIELDS, PURCHASED IN 1983 IS 1 YR OF AGE? 19B2 
(2 YRS); 198: (3 YRS); ETC. FOR PHASE I FIELDS, PURCHASED IN 1992 IS 1 YR OF AGE? 1981 (2 YRS) I 
1980 t3 YRS); ETC. 



SOURCE*' NATIONAL SCIENCE FOUNDATION 



ERLC 
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TABLE 21A, WHDIAN AGE OF ACADE«1C RESEARCH INSTRUHENT SYSTEHS, BY RESEARCH STATUS AND BY 
PHYSICAL SCIENCES AND ENGINEERING SUBFIELD CI] 

tIEDIAN AGE (IN YEARS) t23 BY RESEARCH STATUS 



IN RESEARCH USE NOT YET IN NO LONGER 

STATE-OF- RESEARCH IN RESEARCH 

TOTAL THE -ART OTHER USE USE 

PHYSICAL SCIENCES AND 
ENGINEERING 

PHYSICAL SCIENCESt TOTAL 6 3* 6 3 12 

CHEniSTRY 6 3 S 3 12 

PHYSICS AND ASTRONONY 7 3 7 2 14 

ENGINEERING* TOTAL 5 2 S 1 11 

CHENICAL 4 2 S 1 10 

CIVIL 6 3 7 1 12 

ELECTRICAL 4 2 4 2 B 

HECHANICAL 6 1 ^ 1 12 

HETALLURGICAL/HATERIALS 4 3 9 3 U 

OTHER* N.E.C 8 6 8 11! 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCONPASSING THE 137 LARGEST R fc D UNIVERSITIES IN 
THE NATION. ESTIMATES ARE AS OF DECEflBER J782, SAMPLE 13 3232 IN8TRUHENT SYSTEMS, 

IZI AGE BASED ON YEAR OF PURCHASE^ PURCHASED IN 19B2 IS 1 YR OF AGE? 1?B1 (2 YR8) f 1780 
13 YR8)J ETC. 

SOURCE; NATIONAL SCIENCE FOUNDATION 



ERLC 
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TABLE 2JB, «EDlAN AGE OF ACA-.EMIC RESEARCH IKSTRUrtENT SYSTEHSt BY RESEARCH STATUS AMD BY 
AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD tU 

MEDIAN AGE (IN YEARS) C23 BY RESEARCH STATUS 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



TOTAL 



IN RESEARCH USE — 

STATE-Or- 
THE-ART OTHER 



NOT YET IN NO LONGER 
RESEARCH IN RESEARCH 
USE USE 



AGRICULTURAL SCIENCES* 
TOTAL 

AGRONOHIC SCIENCES 

ANINAL SCIENCES 

NATURAL RESOURCE HGNT 

BIOLOGICAL SCIENCES, TOTAL 

ANATOMY 

BIOCHEHISTRY 

BOTANY 

FOOD AND NUTRITION 

HI CROBI OLOGY/ 1 HHUNOL OGY 

HOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 

PATHOLOGY 

PHARHACOLOGY/TOXICOLOGY 

PHYSIOLOGY/BIOPHYSICS 

ZOOLOGY/ENTOnOLOGY 

BIOLOGY, GENERAL AND 
N.E.C, 



5 
5 
5 
6 
6 
6 
5 
5 
7 
6 

8 
6 
6 
5 
8 



3 
2 
2 
3 
5 
3 
2 
3 
3 
2 

5 
3 
3 
2 
3 



6 
6 
4 
6 
10 
6 
6 
5 
B 
7 

8 
6 
6 
? 
7 



12 

II 
12 
14 
12 
11 
10 
14 
12 
12 
12 

12 
13 
11 
14 
14 



Cn ALU STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R t D UNIVERSITIES 
AND THE 92 LARGEST R D MEDICAL SCHOOLS IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 4263 INSTRUMENT SYSTEMS. 

£23 AGE BASED ON YEAP OF PURCHASE* PURCHASED IN 1982 IS 1 YR OF AGEJ 1981 (2 YR8) I 1980 
t3 YRS)? ETC. 

SOURCE; NATIONAL SCIENCE FOUNDATION 



ERLC 
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TABLE 32. CONDITION OF ACADENIC ftESEARCH INSTRUIIENT SYSTEMS IN USE^ BY 
SYSTEM AGE tl2 

NUMEEl AND PERCENT OF SYSTEMS, 
BY GENERAL WORKING CONDITION 







TOTAL 


EXCELLENT 


AVERAGE 


POOH 


TOTAL. SELECTED 


FIELDS 


36250 


18849 


13774 


3627 






lOOX 


52X 


38X 


lOX 


AGE (FROM YR OF 


PURCHASE) C23 










i-5 YEARS 




19351 


13227 


5396 


728 






lOOX 


68X 


28X 


4X 


6-10 YEARS 




0747 


3449 


4226 


1072 






lOOZ 


397. 


48X 


12X 


OVER 10 YEARS 




8152 


2172 


4153 


1827 






1007. 


27 Z 


SIX 


22X 



CI 3 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPAfjSING THE 157 LARGEST R D 
UNIVERSITIES AND THE 92 LARGEST R ^ D MEDICAL SCKODLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRCnC^ENTAL SCIENCES), ESTIMATES ARE 
AS OF DECEMBER 19!}3. FOR ALL OTHER FIELDS, ESUMk'^ES ARE AS OF DECEMBER 19S2. 
SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

C23 FOR PHASE II FIclDS, AGE INTERVALS AP2 1-5 (1979-83)? 6-10 YEARS 
(1974-78) J OVER 10 YEARS (1973 OR BEFORE). FOR PHASE I FIELDS, INTERVALS ARE 
1-5 YEARS (1978-82; 6-10 YEARS (1973-77); OVER 10 YEARS (1972 OR BEFORE). 

NOTE! SUBCATEGORY NUflBFRS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL 
BECAUSE OF ROUNDING. ESTIMATED TOTALS MAY VARY FROM TABLE TO TABLE. 

SOURCE ( NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 23. PERCENT OF IM-U5E RESEARCH INSTRUMENT SV5TEHS IH EXCELIEWT 

WORKING CONDITIONf BY SYSTEH RESEARCH STATUS AND BY FIELD £13 

PERCENT OF SYSTEMS IN 
EXCELLENT WORKING CONDITION 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 

ENGINEERING 
AGRICULTURAL SCIENCES 
BIOLOGICAL SCIENCES, TOTAL 

GRADUATE SCHOOLS 

MEDICAL SCHOOLS 
COMPUTER SCIENCE 
ENVIRONMENTAL SCIENCES 
MATERIALS SCIENCE 
PHYSICAL SCIENCES 
INTERDISCIPLINARY, K.E.C. 



TOTAL 



RESEARCH STATUS 

STATE-OF-THE- OTHER IN-USE 
ART SYSTEMS SYSTEMS 



SIX 
S6X 
53X 
55X 
52X 
56X 
SOX 
32X 
S2X 
44X 



S4X 

85X 
SIX 
86X 
90X 

eax 

B9X 

sax 

74X 
cf4X 
58X 



43X 

40X 
47X 
44X 
44X 
44X 
47X 
40X 
23X 
44X 
39X 



[13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 1S7 LARGEST R fc D 
UNIVERSITIES AND THE 72 LARGEST R p MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
11 FIELDS (AGRICULTURAL, BIOLOGICAL AND CWIRONMEtnAL SCIENCES), ESTIMATES ARE 
AS OF DECEMBER FOR ALL OTHER FlELDSi ESTIMATES ARE AS OF DECEMBER 1782. 

SAMPLE IS 7013 INSTRUMENT SYSTEMS. 



SOURCE; NATIONAL SCIENCE FOUNDATION 
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T^kBLE 23A. PERCEKT OF IN-USE RESEARCH IWSTRUWSNT S>fSTE«S IN EXCELLENT 

WORKING CONDITION, BY SYSTEH RESEARCH STATUS AND BY PHYSICAL 
SCIENCES AND ENGINEERING SUBFIELD [13 

PERCENT OF SYSTEMS IN 
EXCELLENT WORKING CONDITION 



RESEARCH STATUS 

STATE-OF-THE- OTHER IN-USE 
TOTAL ART SYSTEMS SYSTEMS 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES, TOTAL 


52X 




44X 


CHEMISTRY 


SU 


B7X 


43X 


PHYSICS AND ASTRONOMY 


53 X 


81X 


4SX 


ENGINEERING. TOTAL 


SIX 


8SX 


4 OX 


CHEMICAL 


39 X 


77X 


29X 


CIVIL 


37X 


76X 


26X 


ELECTRICAL 


34 X 


92X 


41X 


MECHANICAL 


33X 


83X 


43X 


METAlLURGICAL/MATERI ALS 


33Z 


87X 


48X 


OTHER, N.E.C. 


S2Z 


83X 


38X 



in ALL STATISTICS ARE NATIONAL ESTIHATES ENCOHPASSING THE 137 LARGEST 
R h t UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEHBER 1982. 
SAHPLE IS 2446 INSTRUMENT SYSTEBS. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 23B. PERCENT OF IM-USE RESEARCH INSTRUMENT SYSTEMS IN EXCELLENT 
WORKING CONDITION, BY SYSTE?* RESEARCH STATUS AND BY 
AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELO ill 

PERCENT OF SYSTSNS IN 
EXCELLENT WORKING CONDITION 



RESEARCH STATUS 

STATE-OF-THE- OTHER IN-USE 
TOTAL ART SYSTEMS SYSTEMS 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 

AGRICULTURAL SCIENCES, 56X BIX 47X 
TOTAL 

AGRONOMIC SCIENCES 59X B2X SOX 

ANIMAL SCIENCES 55X 78X 47X 

NATURAL RESOURCE MGMT 42X B2X 35X 

BIOLOGICAL SCIENCES, TOTAL 53X B6X 44X 

ANATOMY 59X 82X 48X 

BIOCHEMISTRY 46X 78X 39X 

BOTANY 55X 71X SOX 

FOOD AND hUTRITION 54X BIX 4BX 

NICROBIOLOGY/INMUHOLOGY 49X B2X 42X 

MOLECULAR/CELLULAR 59X 90X 46X 
BIOLOGY AND GENETICS 

PATHOLOGY 49X BBX 39X 

PHARMACOLOGY/TOXICOLOGY 46X BIX 40X 

PHYSinLOGY/BlOPHYSICS 58X 92X 4BX 

2CDLDGY/ENTDM0LDGY 64X 94X SIX 

BIOLOGY, GENERAL AND 61 X 92X 33X 
N.E.C. 

tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 1S7 LARGEST 
R&D UNIVERSITIES AND THE 92 LARGEST R i D MEDICAL SCHOOLS IN THE NATION. 

ESTIMATES ARE AS OF DECEMBER 19B3. SAMPLE IS 2B48 INSTRUMENT SYSTEMS. 

SOURCE^ NATIONAL SCIENCE FOUNDATION 
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TABLE a4. PERCEUT OF lU-OSE ACAOEHIC KESCMCH IMflTRWEUT SYSTEM THAT ARE Tf^ 
•R08T ADVANCED IHSTmWEUT OF ITS KIKD ACCESSIBLE TO ITS RESEAWH 



USERSt* CI 3 BY RESEAltCN STATUS AND BY FIELD ttl 

RESEARCH STATUS 

TOTAL STATE-OF-THE-ART OTI«R 

TOTALr SELECTED FIELDS 5SZ 97X ikX 
FIELD OF RESEARCH 

ENGINEERING 61X 96X 50X 

AGRICULTURAL SCIENCES 66X 94X 5iX 

BIOLOGICAL SCIENCES SSX 97X 43X 

GRADUATE SCHOOLS S6X 97X 44X 

r^DICAL SCHOOLS 771 43X 

COKFUTER SCIENCE 61X 99X SIX 

ENVIRONHENTAL SCIENCES 60X 9SX 47X 

RATERIALS SCIENCE 46X lOOX 3SX 

FHY8ICAL SCIENCES Zfl 97X 49X 

INTERDISCIPLINARY r N.E.C. SSX 9&X 36X 



[11 ALTERNATIVE TO THIS aASBIFICATION IS "SYSTEH U^D FOR RESEARCHt BUT NORE 
ADVANCED IN8TRURENT8 ARE AVAILABLE TO USERS WHEN NEEDED". 

tS3 ALL STATISTICS ARE NATIONAL ESTINATEB ENCONPASSING THE 157 LARGEST R tt D 
UNIVERSITIES AND THE 92 LARGEST RID NEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL* BIOLOGICAL AND ENVIORNNENTAL SCIENCES) t ESTIRATES ARE 
AS OF DECENBER 1983. FOR ALL OTHER FIELDSr ESTIRATES ARE AS OF DECEHBER 1982. 
8AHPLE IS 7013 IN8TRURENT SY6TER8. 

SOURCES NATIONAL SCIENCE FOUNDATION 



ERIC 
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mUS PEKCENT OF IIHUK ACAOEHIC RESEARCH INSTiniKENT tYSTEfft THAT AXE THE 

"m)8T ADVAXCED IK8TRUREKT OF ITB K3ND ACCEOSIILE TO ITS RESEARCH 
U8ER8>* (13 SY RESEARCH STATUS AMD lY FHYSICAL SCIERCSS AII8 ERGIREERI^ 
8UBFIELD CE} 

REI^ARCH STATUS 



TOTAL STATE-OF-THE-ART OTWfR 

FHYSICAL SCIERCSS mO 
ENeiREERIRG 

FHYSICAL SCIENCES* TOTAL Sn fTZ m 

CHERISTRY 93X 481 SAX 

FHYSIC6 ARO A8TR0R0RY 961 961 451 

EKGIREERINGt TOTAL 611 961 SOX 

CHERICAL SSX VhX 4SX 

CIVIL Sn 94X 40X 

aECTRICAL 94X 93X 41X 

f^CHARICAU 6EX 9SX SOX 

RETALLURGICAL/HATERIAL8 64X m SAX 

OTKERr N.E.C. 6n 98X SAX 



Cn ALTERNATIVE TO THIS CLA88IFICATI0R IS "SYSTEIt UBEO FOR RESEARCHt lUT miRE 
AOVARCEO IN8TRUHERT8 ARE AVAILAtLE TO USERS Umn KEEOEO". 

£23 ALL STATISTICS ARE MATIORAL ESTIMATES ERC0RFASSIR6 THE iS7 LAR^ST R % 0 

UHZVERSniES IH Trie rtATICm. ESTinATcB Anc Ab Cr ycCfenitn I9SS. SAnrLE IS E446 
SR8TRURENT OYSTERS. 

SOURCEi NATIONAL SCIENCE FOUROATIOH 
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TABLE 24B, PERCENT OF IK-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS THAT ARE THE 
•HOST ADVANCED INSTRUMENT OF ITS KIND ACCEBSIBIE TO ITS RESEARCH 
UBERS»* tn BY RESEARCH STATUS AND BY AGRICULTURAL AND BIOLOGICAL 
SCIENCES SUBFIELD C2] 



TOTAL 



RESEARCH STATUS 
STATE-OF-THE-ART 



OTHER 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCESr 
TOTAL 

AGRONOMIC SCIENCES 

ANIMAL SCIENCES 

NATURAL RESOURCE MGMT 

BIOLOGICAL SCIENCESr TOTAL 

ANATOMY 

BIOCHEMISTRY 

BOTANY 

FOOD AND NUTRITION 

MICROBIOLOGY/IMMUNOLOGY 

MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 

PATHOLOGY 

PHARMACOLOGY/TOXICOLOGY 

PHYSIOLOGY/BIOPHYSICS 

ZOOLOGY/ENTOMOLOGY 

BIOLOGY » GENERAL AND 
N.E.C. 



661 

671 
691 
931 
55X 
70% 

An 

961 
691 
901 
961 

zn 

921 
931 
721 
621 



94% 

97X 
87X 
93X 
97X 
iOOX 
96X 
94X 
88X 
9BX 
98X 

99X 
97X 
97X 
99X 
99X 



96X 

96X 
62X 
49X 
43X 
97X 
3BX 
43X 
69X 
40Z 
3BX 

4BX 
49X 
4IX 
60X 
93X 



in ALTERNATIVE TO THIS CLASSIFICATION IS 'SYSTEM USED FOR RESEARCHi BUT MORE 
ADVANCED INSTRUMENTS ARE AVAILABLE TO USERS WHEN NEEDED*. 

C23 AIL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 197 LARGEST R Jt D 
UNIVERSITIES AND THE 92 LARGEST R D MEDICAL SCHOOLS IN THE NATION. ESTIMATES 
ARE AS OF DECEMBER 19B3. SAMPLE IS 2848 INSTRUMENT SYSTEMS, 

SOURCE! NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 25* riEANS OF ACQUISITION OF IN-USE ACADEHIC RESEARCH INSTRUHENT SYSTEHSi BY FIELD £13 



— NUMBER AND PERCENT OF IN-USE SYSTEMS 

MEANS OF AC8UISITI0N- • 

PUR- PUR- 
CHASED LOCALLY CHASED DONATED GOV'T 

TOTAL NEW BUILT USED NEW USED SURPLUS OTHER 



TOTALi SELECTED FIELDS 36351 32409 942 1342 410 317 409 522 

lOOX 89% 21 4X U IX IX IX 

FIELD OF RESEARCH 



ENGINEERING 


67B6 


5613 


379 


209 


309 


126 


78 


72 




lOOX 


83X 


6X 


3X 




2X 


IX 


IX 


AGRICULTURAL SCIENCES 


1650 


1575 


17 


39 


4 


2 


5 


9 




lOOX 


95X 


IX 


2X 








IX 


BIOLOGICAL SCIENCESr TOTAL 


15043 


14136 


71 


475 


22 


36 


43 


259 




lOOX 


94X 




3X 








2t 


GRADUATE SCHOOLS 


6358 


5959 


40 


234 


4 


13 


10 


98 




lOOX 


94X 


IX 


4X 








2X 


MEDICAL SCHOOLS 


8685 


8179 


31 


241 


17 


24 


32 


162 




lOOX 


94X 




3X 








2X 


COMPUTER SCIENCE 


876 


766 


0 


56 


30 


23 


0 


0 




lOOX 


87X 




6X 


3X 


3X 






ENVIRONMENTAL SCIENCES 


2122 


1756 


99 


103 


26 


31 


88 


19 




lOOX 


83X 


5X 


5X 


IX 


IX 


4X 


IX 


MATERIALS SCIENCE 


650 


619 


7 


22 


0 


C 


0 


2 




lOOX 


y5X 


IX 


3X 










PHYSICAL SCIENCES 


8770 


7502 


366 


428 


20 


98 


196 


161 




lOOX 


£6X 


4X 


5X 




IX 


2X 


2X 


INTERDISCIPLINARY, N.E.C. 


454 


440 


4 


10 


0 


0 


0 


0 




lOOX 


97X 


IX 


2X 











tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D UNIVERSITIES 
AND THE 92 LARGEST R tc D MEDICAL SCHOOLS IN THE NATION. FOR PHASE I! FIELDS (AGRICULTURAL* 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES)* ESTIMATES ARE AS OF DECEMBER 19B3. FOR ALL OTHER 
FIELDS* ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

NOTE? SUBCATEGORY NUffBERS AND PERCENTAGLS MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS MAY VARY SLIGHTLY -ROM TABLE TO TABLE. 

source: national SCIENCE FOUNDATION 
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TABLE 25A. WEANS :F AC9UISITI0N OF IN-USE ACADEMIC R*:SEARCH INSTRUHENT SYSTERBt BY PHYSICAL 
SCIENCES AND ENGINEERING 8UBFIELD CI 3 



NUMBER AND PERCENT OF IN-USE SYSTEMS 

MEANS OF ACQUISITION 

PUR- PUR- 
CHASED LOCALLY CHASED DONATED GOV'T 

TOTAL NEW BUILT USED NEW USED SURPLUS OTHER 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIFNCFS. TOTAL 


R770 
O f f V 








pn 


9R 


t OA 
i TO 


t A1 




lOOX 


86X 


4X 


5X 




IX 


2X 


2X 


rUCMl CTDV 
uncn i 9 1 n T 


AOAQ 


1 1 74 


HO 


tP A 


1 p 


RA 


IAD 


RA 
DO 




lOOX 


86X 


IX 


77. 




2X 


2X 


ax 




"(OP 1 


*3 JCO 




1 OP 


7 


t p 


R7 


7" 




lOOX 




8X 








PX 


PY 


ENGINEERING* TOTAL 


6786 


5613 


379 


209 


309 


126 


78 


Td 




lOOX 


d3X 


6X 


3X 


5X 


2X 


ix 


IX 


CHEMICAL 


673 


644 


0 


18 


0 


3 


0 


7 




lOOZ 


96X 




3X 








IX 


CIVIL 


390 


359 


4 


18 


2 


0 


3 


5 




lOOX 


93X 


IX 


5X 






IX 


iX 


ELECTRICAL 


1511 


1195 


73 


49 


97 


36 


56 


5 




lOOX 


79X 


5X 


3X 


6X 


2X 


4X 




MECHANICAL 


1339 


U36 


141 


12 


18 


20 


0 


12 




lOOX 


85X 


III 


IX 


IX 


2X 




IX 


METALLURGICAL/MATERI ALS 


10V2 


968 


37 


25 


2 


48 


0 


13 




lOOX 


89X 


3X 


2X 




4X 




IX 


OTHER* N.E.C. 


1781 


1311 


125 


SB 


190 


19 


19 


29 




lOOX 


74X 


7X 


5X 


IIX 


IX 


IX 


2X 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D UNIVERSITIES IN 
THE NATION. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 2446 INSTRUMENT SYSTEMS. 

NOTEJ SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING, 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 



SOURCE? NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 25B. tlEANS OF ACQUISITION OF IN-USE ACADEHIC RESEARCH IN8TRUREK7 SYSTEHSt BY AORICUITURAL 
AND BIOIOCICAL SCIENCES 8UBFIELD in 

NUMBER AND PERCENT OF IN-USE SYSTErtS- 

— HEANS OF ACttUISITION 

PUR- PUR- 
CHASED LOCALLY CHASED DONATED GOVT 

TOTAL NEW BUILT USED HBU USED SURPLUS OTHER 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES* 


1650 


1575 


17 


39 


4 


2 


5 


9 


TOTAL 


lOOX 


95X 


IX 


2X 








IX 


AGRONONIC SCIENCES 


1039 


1006 


11 


19 


2 


2 


0 


0 




lOOX 


97 X 


IX 


2X 










ANinAL SCIENCES 


429 


412 


0 


8 


0 


0 


0 


9 




lOOX 


96X 




HX 








2X 


NATURAL RESOURCE HGHT 


181 


157 


6 


12 


2 


0 


5 


0 




lOOX 


87 X 


3X 


7X 


IX 




2X 




BIOLOGICAL SCIENCES! TOTAL 


15043 


14138 


71 


475 


22 


36 


43 


259 




lOOX 






3X 








2X 


ANATOMY 


461 


417 


0 


35 


0 


0 


0 


10 




lOOX 


90X 




7X 










BI0CHEHIS7RY 


3693 


3502 


4 


110 


2 


17 


0 


59 


















C A 


BOTANY 


438 


424 


0 


B 


0 


0 


4 


2 






97X 




c u 






I u 




FOOD AND NUTRITION 


389 


367 


2 


17 


0 


3 


0 


0 




lOOX 


94X 




4X 




IX 






ni CROBIOLOG Y/ I HMUNOLOGY 


1246 


1194 


2 


18 


0 


12 


9 


11 




lOOX 


96X 




IX 


- 


IX 


IX 


IX 


nOLECULAR/CELLULAR 




2583 


2 


79 


0 


0 


0 


56 


BIOLOGY AND GENETICS 


lOOX 


95X 




3X 








2X 


PATHOLOGY 


760 


713 


0 


22 


9 


0 


0 


15 




lOOX 


94X 




3X 


IX 






2X 


PHARHACOLOGY/TOXICOLDGY 


1648 


1564 


15 


52 


0 


0 


9 


9 




lOOX 


93X 


IX 


3X 






IX 


IX 


PHYSIOLOGY/BIOPHYSICS 


1993 


1807 


22 


63 


6 


4 


21 


70 




lOOX 


91X 


IX 


3X 






IX 


4X 


ZOOLOGY/ENTONOLOGY 


424 


389 


6 


23 


2 


0 


0 


5 




lOOX 


92X 


IX 


5X 








IX 


B OLOGY, GEKERAL fHD 


1270 


1178 


IB 


47 


3 


0 


0 


24 


H.E.C. 


lOOX 


93X 


IX 


4X 








2X 


3 ALL STATISTICS ARE NATIONAL ESTIMATE 


S ENCOMPA 


SSING 


THE 157 


LARGEST 


R tr D UNIVERSITIES 


AND 


E 92 LARGEST R I \> MEDICAL 


SCHOOLS IN 


THE NATION. ESTIMATES 


ARE AS OF 


DECEMBER 


1983. SAMPLE 


2848 INSTRUMENT SYSTEMS. 


















TE: SUBCATEGORY NUMBERS AND 


PERCENTAGES MAY NOT 


SUM 


EXACTLY 


TO TOTAL 


BECAUSE OF 


ROUNDING. 



ESTIHATED TOTALS (1AY VARY SLIGHTLY FROM TABLE TO TABLE. 
source: national SCIENCE FOUNDATION 
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TABLE 26. SOURCES OF FUNDS FOR ACauiSITION OF IN-USE ACADEHIC RESEARCH EflUIPHENT. BY FIELD til 



FIELD OF RESEARCH 



tDOLLARS !N MILLIONS} 



TOTAL TOTAL NSF 



NIH 



■ACQUISITION COST AND PERCENT OF COST 

SOURCE OF FUNDS 

FEDERAL UNIV. STATE BUSI- 

DOD DOE NASA U8DA OTHER FUNDS GOVT. NESS 



OTHER 



TOTAL. SELECTED FIELDS 



(1178.0 $640.3 $230.8 $176.5 $103.9 $63.1 $30.8 
lOOX 54X 20X 15X VX 5X 3X 



$5.0 $30.2 $371.5 $61.5 $43.2 $61.5 

3X 32X 5X 4X 5X 



ENGINEERING 


218.9 


106.4 


35. 1 


2.7 


45.8 


14.4 


2.2 


.3 


5.8 


78.5 


13.5 


13.1 


7.4 




lOOX 


49X 


16X 


IX 


21X 


7X 


IX 




3X 


36X 


6X 


6X 


3X 


AGRICULTURAL SCIENCES 


36. 1 


7.8 


1 .7 


1 .3 


0 


.3 


.3 


2.7 


1.5 


17.8 


6.7 


1 .8 


2.1 




lOOX 


21Z 


5X 


4X 




IX 


IX 


7X 


4X 


49X 


18X 


5X 


6X 


BIOLOGICAL SCIENCESi TOTAL 


381.3 


198.5 


35.3 


149.7 


2.1 


3.5 


.4 


1.9 


5.5 


131.2 


18.6 


6.5 


26.5 




lOOX 


52 X 


9X 


39X 


IX 


IX 






IX 


34X 


5X 


2X 


7X 


GRADUATE SCHOOLS 


156.1 


80.6 


24.5 


48.9 


1.0 


.7 


.4 


1.7 


3.5 


48.2 


13.0 


4.3 


10.0 




lOOX 


52 X 


16X 


31X 


IX 






IX 


2X 


31X 


8X 


3X 


hX 


NEDICAL SCHOOLS 


235.2 


117.9 


10.8 


100.8 


1.2 


2.9 


0 


.2 


2.1 


83.0 


5.5 


2.3 


16.4 




lOOX 


52 X 


5X 


45X 




IX 






IX 


37X 


2X 


IX 


7X 


COMPUTER SCIENCE 


46.9 


21.5 


10.8 


.3 


9.1 


.3 


0 


0 


1.0 


11.5 


4.9 


7.7 


1.2 




lOOX 


46X 


23X 


IX 


19X 


IX 






2X 


25X 


lOX 


16X 


3X 


ENVIRONNENTAL SCIENCES 


92.3 


45.7 


16.5 


.5 


6.6 


8.2 


5.4 


0 


8.5 


27.5 


7.2 


8.4 


3.5 




lOOX 


SOX 


lex 




7X 


9X 


6X 




?X 


30X 


8X 


9Z 


4X 


MATERIALS SCIENCE 


34.1 


24.3 


13.5 


.7 


5.4 


3.4 


0 


0 


1.3 


6.0 


2.6 


.6 


.6 




ICOX 


71X 


4 OX 


2X 


16X 


lOX 






4X 


18X 


8X 


2X 


2X 


PHYSICAL SCIENCES 


351.9 


229.1 


116.1 


19.5 


32.3 


33.0 


22.3 


.1 


5.7 


92.2 


6.6 


4.1 


20.0 




lOOX 


65 X 


33X 


6X 


9X 


9X 


6X 




2X 


26X 


2X 


IX 


6X 


INTERDISCIPLINARY- N.E.C. 


16.6 


7.0 


1.8 


1.9 


2.4 


0 


0 


0 


.9 


6.8 


1.5 


.9 


.4 




lOOX 


42X 


IIX 


lU 


15X 








5X 


41X 


9X 


6X 


2X 



[13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R&D UNIVERSITIES AND THE 92 LARGEST R It D 
MEDICAL SCHOOLS IN THE NATION. FOR PHASE II FIELDS lAGRICULTORAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES) t ESTIMATES 
ARE AS OF DECErtBER 1983. FOR ALL OTHEk FIELDS. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

note: SUBCATEGORY NU>1BERS AND PERCENTAGES MAY NOl SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. ESTIMATED TOTALS HAY VARY 
SLIGHTLY FROM TABLE TO TABLE. 



source: national SCIENCE FOUNDATION 



imt 26A. SOURCES OF FUNDS FOR AC9UJ51TJD)i OF Jff-USE ACADEMIC RESEARCH ElUlPKENTr BY PHT5JCAL SCIENCES AND ENGINEERING 
SUBFIEID Cn 

t DOLLARS IN NILLIONS} 



ACflUlSITlON COST AND PERCEKT OF COST — 

SOURCE OF FUNDS 



FEDERAL ONIV. STATE 1U51- 

TOTAL TOTAL N8F MIH DOO DOS NASA U80A OTHER FUNDS GOVT. KEBB OTHER 



PHYSICAL SCIENCES AND 
ENCINEEflING 



PHYSICAL SCIENCES* TOTAL %2^U9 1229. J tn6.J IJ9.5 $32.3 $33-0 $22.3 %,\ 



lOOZ 



6SZ 



33Z 



6Z 



fZ 



?z 



4Z 



$S.7 $92.2 $6.6 $4.1 $20.0 
2Z 26Z 2Z i: kt 



CHEHISTRY 



IB9.9 103.0 6ft. 3 16.1 
lOOZ 54Z 3SZ <0Z 



D.f 

SZ 



5.S 
3Z 



1.1 
IZ 



3.1 
2Z 



6fi.4 

3frZ 



5.7 
3Z 



3.S 
21 



9.3 

51 



PHYSICS AND ASTRONONY 



162.0 126.1 
lODZ 7BZ 



49.9 

311 



l.S 23.4 27.5 21.3 
n 14Z 171 13Z 



2.4 23.8 
2Z 15Z 



10.6 
71 



ENGINEERING. TOTAL 



218.9 106.4 3S.1 
lOOZ 49Z UZ 



2.7 4S.S 
IZ 21Z 



14*4 
71 



2.2 
IZ 



• 3 



5.6 

3X 



7B.5 
361 



13.9 13.1 
41 6Z 



7.4 

31 



CH£*tICAL 



21.7 
lOOZ 



13.4 



5.7 
24Z 



.2 
IZ 



5.4 

25Z 



1*2 
6Z 



.2 
IZ 



.7 

3: 



5.4 

25X 



I.O 
5Z 



1.7 



.3 
IX 



CIVIL 



12.4 
lOOZ 



2.4 

201 



1.4 
13Z 



.1 
IZ 



.4 

31 



.2 
2X 



7.e 

421 



1.3 

lOZ 



.4 

5Z 



.5 
41 



ELECTRICAL 



47. J 

lOOZ 



32.8 10.0 
70Z 2i: 



1.2 17.1 

31 38Z 



2.8 
4Z 



.8 

2Z 



10.1 
21Z 



2.3 
52 



I.O 

2Z 



HECKANlCAL 



RET ALLURCl CAL/NATERl AL5 



45.9 23.4 

lOOZ 51 Z 

37.4 17-4 

lOOZ 47Z 



7.1 
15Z 

7.2 

m 



12.3 
27Z 



2.3 
4Z 



2.8 
6Z 

4.7 
13Z 



.9 

2X 



.3 
IZ 



.5 

IZ 



13.3 
2?X 



2.8 lO.O 
7Z 271 



1.8 
41 



5.1 



4.9 

IIZ 



2.3 
6Z 



2.3 
5Z 



1.9 
5Z 



OTHER, N.E.C. 



34.2 16.9 

lOOZ 31 Z 



3.4 
7Z 



1.3 

21 



7.9 

15Z 



2.5 
51 



.4 

IZ 



.3 
IZ 



.7 
IZ 



31.6 
59Z 



2.8 
5Z 



1.2 
21 



1.5 

21 



cn ALL STATISTICS APE NATIONAL ESTIMATES ENCOHPASBINC THE 157 LARGEST R t D UNIVERSITIES IN THf. NATION. ESTIRATEB ARE 
AS OP DECEH3ER 1982. SAMPLE IS 2444 IN8TRUREMT SYSTERS. 



NOTE? SUtCATLiORY KUHBERS ANC PERCENTAGES HAY NOT SU« EXACTLY TC TOTA^ BECAUSE OF ROUNDING. ESTIflATEO TOTALS HAY VARY 
SLIGHTLY FRDH TABLE TO TABLE. 



O NATIONAL SCIENCE FOUNDATION 

ERIC 
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TABLE l^y^^^S^C^yJ^N^^^^ CF IM-L'SE ACADERIC RESEARCH £9UI?NENT, BY AGRICULTURAL AND BI0LO5KAL 

[DOLLARS in niLLIONS: 

ACQUISITION CCST AND ?ERCE«T OF COST 

SOURCE OF FUNDS 

- FEDERAL— U«IV. S-'ATE BUSl- 

TOTAL TOTAL NSF NIK DOD DOE NASA USDA OTHER FUNOS GOVT. MESS OTHER 

AGRICULTURAL 4N0 BIOLOGICAL 
SCIENCES 



AGRlTi't turai Puree 
TOTAL 


$36* I 


$7.8 


?i .r 


«1.3 


SO 


$.3 


t.3 


$2.7 


$1.: 


ft7.3 


$6.7 


$1,8 


$2.1 


loot 


2U 


JX 


4X 




IX 


IZ 




4Z 


^9Z 


16Z 


SZ 


6Z 


flbKDNUniC SCIcNCcS 


23.7 


4.7 


, o 


.0 


0 


.2 


.1 


1.6 




:i.a 


3.0 


:.i 


1.1 




lOOZ 


jOZ 


4X 


2Z, 




t X 




f Z 




*0Z 


2lZ 


SZ 


SZ 


an]^.al sciences 




2.0 




.3 


0 


0 


0 


.9 


.1 


i.4 


1.1 


• S 


.6 




loot 


23 X 




9X 








1 1 Z 


IZ 


SlZ 


13Z 


4X 


7Z 


NATURAL iiESOJRCE f:G«T 


3.3 


1.: 


.6 




0 


c 


r> 


.1 




I 6 


.6 


.2 


.3 




I DDI 


30X 


15X 








*Z 




4Z 


42X 


13Z 


SZ 


9X 




331 .3 


192. 3 


33.: 


*;9.7 




3.: 




1.9 


3.: 


131.2 


!8.6 


6.3 


24.3 




lOOX 


52X 


?x 


j9X 


IX 


IZ 






12 


34Z 


3Z 


2Z 


7Z 


ANATOnV 

nfVfl 1 Uf 1 1 


12.7 


6.9 


1 .3 


5.2 


0 


0 


0 


0 


.4 


3.6 


.4 


.2 


i.& 




.001 


54X 


lor 


41X 










3Z 


23Z 


3Z 


2Z 


i2Z 


8I0CKERI STRY 


B? .9 




3.2 


42.3 


. A 




.1 


. 1 


.3 


23.4 


.3 


.3 


4.2 




:ooi 


&2X 


lOX 


:ix 


IZ 










J IZ 


1 Z 


IZ 


3Z 


BOTANY 


J J 


6.0 


4.7 


.3 


0 


.] 


.1 




,2 


3.1 


I.l 


.7 


.3 




lOOZ 


:4x 


*cZ 


7X 




IZ 


t w 








lOZ 


6Z 


jZ 


FOOD AKO NUTRITION 


' 0 

/ • 7 


! . 7 


.? 




0 




0 


. } 


^ 2 


3. J 


2.3 


.3 


.1 




1001 


21X 


1 11 


6X 










2Z 


42Z 


29Z 


6Z 


IZ 


niCRCBIOLOGY/lKftUMOLCGY 


30.2 


J3.0 


2.' 


3.8 






.1 




1 .2 


U.l 


1.0 


.3 


1.9 




lOOX 


<3X 


?X 


29X 










4Z 


47Z 


3Z 


iZ 


6Z 


MOLECULAR/CELL ULAR 




34.2 


3.9 


27.0 


.1 




.1 


.4 


i 


33.6 








BIOLOGY AND GENETICS 


1001 


*6X 


BX 


36X 










IZ 


42Z 


2.2 
3Z 


2.0 
3X 


2.6 
3Z 


PATHOLOGY 


22.* 


8.0 


.3 


7.1 


0 


0 


0 


.3 


^ 2 


:2.2 


.8 


0 


1.4 




IDOX 


36X 


21 


32X 








IZ 


IZ 


34Z 


3Z 




6Z 


PHARMACSLOCY/TDXICOLDCY 


33.6 


13.3 


1 .0 




.7 




3 


.2 


\ .3 


!0.3 


I.: 


.4 


2.9 




lOCX 


;6x 


:x 


44X 


2Z 






IZ 




31Z 


3Z 


IZ 


9Z 


PHYSIOLOGY/BIOPHYSICS 


S6.3 


33.4 


5.5 


27.1 


. 2 


0 


0 


. 1 


< 6 


12.6 


2.5 


.8 


7.4 




ICOX 


592 


lOX 


i8X 










:z 


22X 


4Z 


IZ 


13Z 


iOClOCY/EKTOnOLCCY 


9.3 


5 . 3 




J. 6 






c 


0 


0 


3.2 


.3 


.3 


.7 




lOOX 


:4x 


: IX 


37X 


iX 










33Z 


3Z 


3Z 


SZ 


BlOLOCYr GENERAL AND 
».E.C. 


39.4 


19.7 


4.0 


!2.7 


. 1 


2.2 


. 1 


.4 




9.7 


6.1 


.3 


3.3 


I OCX 


:ox 


lOX 


32X 




6Z 






IZ 


23Z 


!6Z 


IZ 


3Z 



Lini?A.^ ^JC^m^^u W^'^ON*^ ESTI'^ATIS E'<ca»-PAS5 ING 'HE 137 LARGEST R i D JNIVERSITIES AMD THE ?2 LARGEST R i 0 
rsEDICAL SCHOOLS IN THE NATION. ESTtflATES ARE AS :? OECE'^BER 1983. SAKPlE IS 2848 INSTRUnENT SYSTEftS. 

S^ICHTL^ ^Ro"?ABL=^^ FERCENTAGEl flAy NOT 3U« EXACTLY ^0 TOTAL BECAUSE OF ^iOUNDlNG. ESTlHATEC TOTALS nAY VARY 

SCUWE: national science FOUMDATION 



ERIC 



ISZ BEST COPY AVAILABLE 



TABLE 27. FIELDS RECEIVING FUNDING SUP^DRT FDR ACaUISITION OF IN-USE RESEARCH EQUIPMENT, BY SnuRCE OF FUNDS 111 

[DOLLARS IN MILLIONS} 



TOTAL TOTAL NSF 



ACQUISITION COST AND PERCENT OF COST 

— SOURCE OF FUNDS 

FEDERAL - UNIV. STATE BUSI- 

NIH DOD DOE NASA USDA OTHER FUNDS GOVT. NESS 



OTHE)^ 



TOTAL, SELECTED FIELDS 



$1178.1 $640,3 $2:30.8 $176.5 $103.9 $63.1 $30.8 $5.0 $30.2 $371.5 $61.5 $43.2 $61.5 
lOOX loor. lOOX lOOX lOOX lOOX lOOX lOOX lOOX lOOX lOOX lOOX lOOX 



FIELD OF RESEARCH 



ENGINEERING 


218.9 


106. 4 


35.1 


2.7 


45.8 


14.4 


2.2 


.3 


5.8 


78.5 


13.5 


13.1 


7.4 




19X 


\7l 


15X 


2X 


44X 




t Ik 




1 OY 


CiJ> 


ecu 




IcX 


AGRICULTURAL SCIENCES 


36.1 


7.8 


1 .7 


1.3 


0 


.3 


.3 


2.7 


1.5 


17.8 


6.1 


1.8 


2.1 




3X 


IX 


IX 


IX 






i * 


■CIV 


Da 


SX 


1 IZ 


4X 


3X 


BIOLOGICAL SCIENCES, TOTAL 


381.3 


198. 5 


35.3 


149.7 


2.1 


3.5 


.4 


1.9 


5.5 


131.2 


18.6 


6.5 


26.5 




32X 


3U 


15X 


85X 


2X 


6X 


IX 


37X 


18X 


35X 


30X 


15X 


432 


GRADUATE SCHOOLS 


156.1 


80.6 


24.5 


48.9 


1.0 


.7 


.4 


1.7 


3.5 


48.2 


13.0 


4.3 


10.0 




13X 


13X 


liX 


28X 


IX 


IX 


IX 


34X 


IIX 


13X 


21X 


lOX 


16Z 


MEDICAL SCHOOLS 


225.2 


117,9 


10.8 


100.8 


1.2 


2.9 


0 


.2 


2.1 


83.0 


5.5 


2.3 


16.4 




19X 


18X 


5X 


57X 


IX 


5X 




3X 


7X 


22X 


9X 


5X 


27X 


COMPUTER SCIENCE 


46.9 


3J.5 


10.8 


.3 


9.1 


.3 


0 


0 


1.0 


11.5 


4.9 


7.7 


1.2 




4X 


3X 


5X 




9X 








3X 


3X 


8X 


18X 


2X 


ENVIRONMENTAL SCIENCES 


92.3 


45.7 


16.5 


.5 


6.6 


8.2 


5.4 


0 


8.5 


27.5 


7.2 


8.4 


3.5 




8X 


7X 


7X 




6X 


13X 


18X 




28X 


7X 


12X 


in 


6X 


MATERIALS SCIENCE 


34.1 


21.3 


13.5 


.7 


5.4 


3.4 


0 


0 


1.3 


6.0 


2.6 




.6 




3X 


4X 


6X 




5X 


5X 






4X 


2X 


4X 


U 


IX 


PHYSICAL SCIENCES 


351.9 


229.1 


116.1 


19.5 


32.3 


33.0 


22.3 


.1 


5.7 


92.2 


6.6 


4.1 


20.0 




3CX 


36X 


50X 


IIX 


31X 


52X 


73X 


2X 


19X 


2SX 


IIX 


lOX 


32X 


INTERDISCIPLINARY, N.E.C. 


16.6 


7.0 


•.8 


1.9 


2.4 


0 


0 


0 


.9 


6.8 


1.5 


.9 


.4 




IX 


IX 


IX 


IX 


2X 








3X 


2X 


2X 


2X 


It 



rn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D UNIVERSITIES AND THE '>2 LARGEST R <c 0 
!!i?^$^nr^n52!:^J^ PW^SE n FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES 

ARE AS OF DECc^lBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. SAHPLE IS 7013 INSTRUMENT SYSTEMS. 

SLIGHTL^ FROM^TaLe^ PERCENTAGES MAY NOT SUM EXACTLY TO TQTAt BECAUSE GT HCUNDIKG. EBTISATED TOTALS HAY VA»Y 

source: NATIONAL SCIENCE FOUNDATION 

ERIC 



TABLE 28. ACfiUlSlTlON COST OF IN-USE ACADEHK RESEARCH EOUlPHENTi BY SOURCE OF FUNDS AMD tY COhTHuL Uf* 
INSTITUTION AND SYSTEM PURCHASE PRICE CI 3 

CDOLLARS IN HILLIONS] 

ACQUISITION COST AND PERCENT OF COST 

- - —SOURCE OF FUNOS 

- - FEDERAL - UNIV. STATE SU8I- 

TOTAL TOTAL NSF NIH DOD DOE NASA USUA OTHER FUNDS GOVT. NESS OTHER 



TOTALi SELECTED FIELDS $1178.0 $640.3 $230.8 $176.3 $103.9 $63.1 $30.8 $3.0 $30.2 $371.5 $61.5 $43.2 $61.3 

lOOZ lOOX lOOZ lOOX lOOX lOOX lOOZ lOOX lOOX lOOX lOOX lOOX lOOX 

INSTITUTION CONTROL 



PRIVATE 


429.9 


268.3 


102.8 


74.7 


53.1 


15.2 


12.8 


.3 


9.4 


109.9 


1.3 


24.7 


25.7 




36X 


42X 


45X 


42X 


SIX 


24 X 


42X 


6X 


31X 


30X 


2X 


57X 


421 


PUBLIC 


748.1 


372.0 


12&.0 


101 .8 


50.8 


47.9 


17.? 


4.8 


20.8 


261.7 


60.1 


18.5 


35.9 




64X 


58X 


55X 


S8X 


4VX 


76X 


58X 


94X 


69X 


7 OX 


9BX 


43X 


sax 



SYSTEN PURCHASE PRICE 



$10»000-$24f99? 


324.9 


176.7 


43.5 


82.6 


21 .5 


14.2 


4.9 


2.8 


7.3 


1C".7 


?0.1 


P. 6 


16.8 




2BX 


28X 


19X 


47X 


21X 


22X 


16X 


56X 


24 X 


28X 


33X 


^OX 


27X 


$25, 000 -$74, 999 


372.6 


194.2 


68.9 


53.2 


37.4 


15. 1 


8.6 


1.8 


9.3 


126.2 


20.3 


13.9 


18.0 




32X 


30X 




30X 


36X 


24 X 


28X 


36X 


31X 


34X 


33X 


32X 


29X 


$73,000-«1 »000,000 


480.5 


269.4 


1 18.4 


40.7 


45.0 


33.8 


17.3 


.4 


13.6 


142.6 


21.0 


20.7 


26.7 




41X 


42X 


51X 


23X 


43X 


54 X 


56X 


8X 


45X 


38X 


34X 


48X 


43X 


3 ALL STATISTICS ARE 


NATIONAL EBTinATES 


ENCOnPASSlNG 


THE 157 


LARGEST 


R D 


UNIVERSITIES 


AND THE 


92 LARGEST R 


Ir D 



MEDICAL 3CH0DLS IN THE NATION. FOR PHASE U FIEi-DS i AGRICULTURAL, BIOLDGICAL AND EKVIRONHENTAL SCIENCES) ESTIMATES 
ARE AS Of DECElBER 19B3. FOR AU OTHEh FiElDS, ESTinAT:.S ARE AS OF DECEMBER 1982. SAMPLE IS 7013 INSTRUMEN'i SYSTEMS. 

NOTE* SUBCAfEaORY NUMtERS AND PERCENTAGES MAY NOT 5UM EXACTLY TO TOTAL BECAUSE OF ROUNDING. ESTIMATED TOTALS MAY V/tRY 
SLIGHTLY FROM TABLE TO TADLE. 

SOURCE*' NATIONAL SCIENCE FOUNDATION 
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TABLE 29. FEDERAL IfJVOLVEHENT IN FUNDING OF IN-USE ACADEMIC RESEARCH 
INSTRUMENT 8YSTEHS, BY FIELD CH 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 

ENGINEERING 
AGRICULTURAL SCIENCES 
BIOLOGiCAL SCIENCES, TOTAL 

GRADUATE SCHOOLS 

NEDICAL SCHOOLS 
COMPUTER SCIENCE 
ENVIRONMENTAL SCIENCES 
MATERIALS SCIENCE 
PHYSICAL SCIENCES 
INTERDISCIPLINARY, N.E.C. 



TOTAL 
lOOX 

lOOX 
lOOX 

my. 

lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 



-PERCENT OF SYSTEMS 

-FEDERAL FUNDING INVOLVEHENT- 



NO 



PARTIAL 



FUNDING FUNDING 



3BX 

m 

m 

40X 
4U 

39X 
42Z 
43Z 
13X 
24X 
SOX 



18X 

20X 
lOX 
12X 
14X 
lOX 
29X 
18X 
32X 
27X 
27X 



lOOX 
FUNDING 



44X 

37X 
18X 
49X 
45X 
31X 
29X 
38X 
55X 
49X 
23X 



in ALL STATISTICS ARE NATIONAL ESTIMATES ENCOrtPASSING THE 157 LARGEST 
R tt D UNIVERSITIES AND THE 92 LARGEST R t D MEDICAL SCHOOLS IN THE NATION* 
FOR PHASE n FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES), 
ESTIMATES ARE AS OF DECEMBER 1783. FOR ALL OTHER FIcLDB, ESTIMATES ARE AS * 
OF DECEMBER 19B2. SAMPLE IS 7013 INSTRUMENT SYSTEMS • 

NOTE? SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING* 
source: NATIONAL SCIENCE FOUNDATION 
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B-89 



TABLE 29A, PEDER^L 1NV0LVEHENT IN FUNDING OF IN-USE ACADEMIC RESEARCH 
SNSTRVrtENT SYSTEfJS, PY PHYSICAL SCIENCES AND ENGINEERING 
SU6FIELD tn 

PERCENT 0'* SY8TENS 

-FEDERAL FUNDING INVOL VENEN"^- 
NO PARTIAL lOC;^ 

TOTAL FUNDING FUNDING FUNDING 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES. TOTAL 
CHEMISTRY 

PHYSICS AND ASTRONOriY 
ENGINEERING. TOTAL 
CHEMICAL 
CIVIL 

ELECTRICAL 
MECHANICAL 

METALLURGICAL/MATERIALS 
OTHERt N.E.C, 

rn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST 

R ^ D UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER SAMPLE 

IS 2446 INSTRUMENT SYSTEMS, 

NOTEt SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLv TO TOTAL BECAUSE OF ROUNDING. 
SOURCE.' NATIONAL SCIENCE FOUNDATION 



100 . 


24% 


27% 


49% 


!00X 


35% 


32% 


34% 


lOOX 


12% 


21% 


67% 


lOOX 


43% 


20% 


37% 


100% 


34% 


22% 


43% 


100% 


73% 


20% 


7% 


lOOX 


17% 


18% 


63% 


lOOX 


34% 


22% 


44X 


lOOX 


43% 


33% 


24% 


lOOX 


67% 


10% 


20% 



ERIC 
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TABLE SVB. FEDEKAL INVOLVEHENT IN FUNDlr OF iH-USE ACADEMIC RESEARCH 
INSTRUMENT SYSTERS, BY AGRICULTURAL AND BIOLOGICAL 8C1EHCES 
SUBFIELD Cn 

PERCENT OF SYSTEMS 

-FEDERAL FUNDING INVOLVEHENT- 
NO PARTIAL iOOX 

TOTAL FUNDING FUNDING FUNDING 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES. 
TOTAL 

AGRONOniC SCIENCES 
ANINAL SCIENCES 
NATURAL RESOURCE RGNT 
BIOLOGICAL SCIENCES. TOTAL 
ANATOMY 
BIOCHEMISTRY 
BOTANY 

FOOD AND NUTRITION 

MICROBIOLO&Y/IMMUNOLOGY 

MOLECULAR/CELLULAR 
BIOLOGY AKD GENETICS 

PATHOLOGY 

PHARMACOLf'GY/TDX I COLOGY 

PHYSIOLOGY/BIOPHYSICS 

ZOOLOGY/ENTOMOLOGY 

BIOLOGY. GENERAL AND 
N.E.C. 



100:1 

lOOX 
lOOX 
lOOX 
lOOX 
IOOX 
ICOX 
lOOX 
lOOX 
lOOX 
IOOX 

lOOX 
IOOX 
IOOX 
IOOX 
IOOX 



72X 

75X 
68X 
63X 
•iOX 
43-. 
28X 
34X 

7r 

49X 
4SX 

54X 
4IX 
35X 
43X 

42X 



lOX 

9X 

MX 
111 
12X 
lOX 
i3X 
15X 

9X 
ISX 

9X 

71 
8X 
14X 
lOX 
15X 



I8X 

16X 
20X 
26X 
49X 
47X 
59X 
5»X 
21X 
36X 
46X 

39X 
31X 
5U 
47X 
43X 



cn ALL STATISTICS ARE NATIONAL ESTIMATES 
R t( D UNIVERSITIES AND THE 92 LARGEST R k 
ESTIMATES ARE AS OF DECEMBER 1983. SAMPLE 



ENCOMPASSING THE 1S7 LARGEST 

D MEDICAL SCHOOLS IN THE NATION. 

IS 2848 INSTRUMENT SYSTEMS. 



note: SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TO TCITAL BECAUSE OF ROUNDING. 
SOURCE? NATIONAL SCIENCE FOUNDATION 



ERIC 



167 

B-91 



TABIC 30. RF.CCNT FE&SltAL INVOLVSKENT IN FUHDJHS DF III-*U8£ ACADCftIC RESSAftCH 
IIISTnimERT lYSTEtldf n YEM and tY FIELD tn 

FSRCENT CF SYBTER8 ACfUIIfED FARTLY 
fi^ft ENTIRELY WITH FEDERAL FUND8 C23 



yg^ QfT PURCHASE 

1983 1982 1981 1980 1979 1978 1977 1976 1979 1974 



TOTAL* SELECTED FIELDS 431 3SX 63X ^ShX 621 69Z 681 631 621 63X 

FIELD OF RESEARCH 

ENtSlKEERING « hdX 691 381 991 90X 601 491 28X 99X 

AGRICULTURAL SCIENCES 23X 26X 26X 3SX SIX I7X 34X 23X SOX t 

BIOLOGICAL SCIEISCESt TOTAL 49X 9IX 99X 67X ^SX 63X 58X 60X 60X 70X 
GRADUATE SCHOOLS 36X 92X 96X 63X 69X 6 IX SIX 68X 99X 64X 

KEDICAL SCHOOLS 97X SIX 62X 71X 69X 64X 63X 86X 6IX 73X 

COStFlTTER SCIENCE - 69X 66X 90X # # t # # # 

ENVIRONHENTAL SCIENCES 36X 47X 63X 96X 97X 64X 66X 97X t # 

RATERIALS SCIENCE -#####«#«# 
FHYSICAL SCIENCES - 64X 68X S9X 70X B3X 77X B4X 9IX 69X 

INTERDISCIFLINARYt N.E.C. f»tfffffff 
• INSUFFICIENT SANFLEt NUN8ER OF 8Y8TENB IS UNDER 20. 

tn ALL STATISTICS ARE NATIONAL E8TINATES ENCOKFASBING THE 197 LARGEST R&D 
UNIVERSITIES A:SD THE 92 LARGEST RID NEDICAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS <AGRICULTURALf BIOLOGICAL AND ENVIROtmENTAL 8CIE(%0E8)f ESTIRATES ARE 
AS OF DECENBER 1983. FOI^ ALL OTHER FIELDS. ESTINATES ARE AS OF OECENBER 1982. 
SANFLE IS 9143 INSTRUMENT SYSTER8. 

(23 1983 FIGURES BASED ON FHABE 11 r I ELDS ONLY. 

SOURCCt NATICmAL SCIENCE FOUNDATION 



ERIC 
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TABLE 3J. LOCATION OK IN-USE ACADEMIC RESEARCH INSTRUflENT SYSTEHS, BY FIELD tn 



TOTAL 



NUMBER AND PERCENT OF SYSTEMS 

LOCATION 

LAB OF NAT'L OR NONDEPART- DEPART«EMT 
I NDI VIDUAL RECI ONAL KENTAL HANAGEP 
P.I. LAB FACILITY COHHON LAB 



OTHER 

SHARED 

ACCESS 



TOTAL* SELECTED FIELDS 



lOOX 



21390 
59X 



4B4 

IX 



2340 

6X 



11466 

32X 



332 
IX 



FIELD OF RESEARCH 



ENGINEERING 


6777 


3412 


56 


430 


2673 


205 




ioox 


SOX 


IX 


6X 


39X 


3X 


AGRICULTURAL SCIENCES 


1631 


1037 


12 


61 


504 


18 




lOOX 


64X 


IX 


4X 


31X 


IX 


BIOLOGICAL SCIENCES. TOTAL 


15016 


9739 


108 


483 


4641 


45 




lOOX 


65X 


IX 


3X 


31X 


• 


GRADUATE SCHOOLS 


6353 


416B 


62 


223 


1871 


29 




lOOX 


66X 


IX 


4X 


29X 




MEDICAL SCHOOLS 


8663 


5571 


46 


260 


2770 


16 




lOOX 


64X 


IX 


3X 


32X 




COMPUTER SCIENCE 


878 


170 


2 


122 


573 


11 




lOOX 


19X 




14X 


65X 


IX 


MATERIALS SCIENCE 


642 


121 


37 


309 


176 


0 




lOOX 


19X 


6X 


48X 


27X 




ENVIRONMENTAL SCIENCES 


2083 


1080 


56 


280 


580 


68 




lOOX 


52X 


3X 


13X 


28X 


4X 


PHYSICAL SCIENCES 


8731 


5708 


196 


546 


2118 


163 




lOOX 


65X 


2X 


6X 


24X 


2X 


INTERDISCIPLINARY. N.E.C. 


454 


124 


17 


109 


203 


2 




lOOX 


27X 


4X 


24 X 


4SX 





tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R Ic D UNIVERSITIES 
AND THE 92 LARGEST R 8t D MEDICAL SCHOOLS IN THE NATIOM. FOR PHASE II FIELDS (AGRICULTURAL. 
BIOLOGICAL AMD ENVIRONMENTAL SCIENCES). ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER 
FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

note: SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BFCAU3E OF ROUNDING. 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE J NATIONAL SCIENCE FOUNDATION 
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TABLE 31A. LOCATION OF IN-USE ACADEHIC RESEARCH INSTRUMENT SYSTEflS. BY PK tJCAl SCIENCES AND 
ENGINEERING SUBFIELD '13 



■ NUMBER AND PERCENT OF SYSTEMS 

- LOCATION 

LAB OF NAT'L OR NONDEPART- DEPARTMENT OTHER 
INDIVIDUAL REGIONAL MENTAL MANAGED SHARED 

TOTAL P.K LAB FACILITY COMMON LAB ACCESS 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES* TOTAL 


8731 


3708 


196 


546 


2118 


163 




lOOX 


65X 




6X 


24X 


2X 


CHEMISTRY 


4848 


3017 


92 


201 


1476 


62 




3 00X 


6clX 


2X 




30X 


IX 


PHYSICS AND ASTRONOMY 


3883 


2691 


104 


345 


642 


101 




lOOX 


69X 


3X 


9X 


17X 




ENG1NE£RING» TOTAL 


6777 


3412 


96 


430 


2673 


205 




lOOX 


SOX 


IX 


6X 


39X 


3X 


CHEMICAL 


673 


500 


0 


n 


151 


11 




100% 


74X 




2X 


22X 


2X 


CIVIL 


395 


186 


2 


0 


201 


6 




loot 


47X 






SIX 


2X 


ELECTRICAL 


1504 


1017 


28 


141 


298 


20 




1007. 


68X 


2X 


9X 


20X 


IX 


MECHANICAL 


1341 


:^86 


11 


132 


585 


26 




lOOX 


44X 


IX 


lOX 


44X 


2X 


METALLURGICAL/MATERIALS 


1088 


600 


13 


81 


333 


61 




1007. 


55X 


IX 


7X 


31X 


6X 


OTHER, N.E.C. 


1776 


523 


2 


64 


1106 


81 




lOOX 


29X 




4X 


62X 


5X 



tn ALL STATISTICS ARE NATIONAL ESTlHATES ENCOrtPASSING THE 157 LARGEST R t, D UNIVERSITIES »N 
THE NATION. ESTIHATES ARE AS OF DECEMCEft 19B2. SAR^LE IS 3446 INSTRUHENT SYSTEMS. 



NOTE' SUBCATEGORY NUMBERS AND PERCENTAGES HAY NOT SUH EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS NAY VARY SLIGHTLY ^HOn TABLE TO TABLE. 

SOURCE; SATIOHAL SCIENCE FOUNDATION 
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TABLE 31B. LOCATION OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTErtSt BY AGRICULTURAL AWD 
BIOLOGICAL SCIENCES 8UBFIELD ill 



' NUMBER AND PERCENT OF SYSTEMS 

LOCATION 

LAB OF NAT'L OR NONDEPART- DEPARTMENT OTHER 

INDIVIDUAL REGIONAL MENTAL MANAGED SHARED 
TOTAL P,I. AB FACILITY COMMON LAB ACCESS 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES* 


1631 


1037 


12 


61 


504 


18 


TOTAL 


lOOX 


64X 


IX 


4X 


3n 


IX 


AGRONOMIC SCIENCES 


1029 


712 


9 


30 


262 


16 




lOOX 


69X 


IX 


3X 


23X 


2X 


ANIMAL SCIENCES 


420 


235 


2 


15 




0 

V 




iOOZ 


61X 




3X 


36X 




NATURAL RESOURCE MGMT 


181 


69 


2 


c 

i o 


TC 


2 




lOOX 


38X 


IX 


9X 


SIX 


IX 


BIOLOGICAL SCIENCESf TOTAL 


1S016 


9739 


108 


483 


4641 


45 




100% 


65X 


IX 


3X 


31X 




ANATOMY 


461 


231 


2 


CD 


C U 1 


V 




lOOZ 


SOX 




6X 


4U 




BIOCHEMISTRY 


3683 


2566 


34 


76 


1007 


0 




lOOX 


70X 


IX 


2X 


27X 




BOTANY 


437 


243 


26 


16 


14b 


3 




lOOX 


56X 


6X 


4X 


34X 


IX 


FOOD AND NUTRITION 


380 


195 


0 


n 


1 tsc 


9 
fa 




lOOX 


51X 






48X 


IX 


MICROBIOLOGY/IMMUNOLOGY 


1249 


648 


6 


61 


527 


s 




loor. 


52X 


IX 


5X 


42X 




M&LtCULAR/CELLULAR 


2727 


1855 


6 


71 


789 


6 


BIOLOGY AND GENETICS 


lOOX 


68X 




3X 


29X 




PATHOLOGY 


760 


452 


0 


13 


287 


B 




lOOX 


59X 




2X 


38t 


IX 


PHARMACOLOGY/TOX I COLOGY 


164S 


1145 


3 


59 


438 


0 




lOOX 


70X 




4X 


27X 




PHYSIOLOGY/BIOPHYSICS 


19B3 


1407 


17 


57 


491 


U 




lOOX 


71X 


IX 


3X 


25X 


IX 


ZOOLOGY/ENTOMOLOGY 


422 


303 


0 


2 


117 


0 




lOOX 


72X 






28X 




BIOLOGY* GENERAL AND 


1269 


694 


12 


101 


453 


9 


N.E.C. 


lOOX 


35X 


IX 


8X 


36X 


IX 



Cn ALL STATICICS ARE NATIONAL ESTIMATES ENCDMPASSlNb THE 157 LARGEST R fc D UNIVERSITIES AND 
THE 92 LARGEST RID MEDICAL SCHOOLS IN THE NATION, ESTIMATES ARE AS OF DECEMBER 1983, SAMPLE 
IS 2848 INSTRUMENT SYSTEMS. 



note: subcategory NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE. 

SOURCE; NATIONAL SCIENCE FOUNDATION 




TABLE 3a. PERCENT OF IN-USE ACADF^IIC RESEARCH INSTRUMENT SYSTEHS LOCATED IN 
SHARED-ACCESS FACILITIES, BY RESEARCH STATUS AND BY FIELD ill 

PERCENT OF SYSTEHS IN 
SHARED-ACCESS FACILITIES 



RESEARCH STATUS 



STATE-OF-THE- OTHER SYSTEHS 
TOTAL ART SYSTEHS IN RESEARCH USE 

TOTAL. SELECTED FIELDS 41X 38% 42X 
FIELD OF RESEARCH 

ENGINEERING 50Z SOX 49X 

AGRICULTURAL SCIENCES 36X 3U CdX 

BIOLOGICAL SCIENCES, TOTAL 35X 32X 36X 

GRADUATE SCHOOLS 34X 29X 36X 

MEDICAL SCHOOLS 36X 3SX 36X 

COMPUTER SCIENCE SIX 73X 83X 

ENVIRONMENTAL SCIENCES 48X 46X 49X 

MATERIALS SCIENCE SIX 73X 83X 

PHYSICAL SCIENCES 35X 27X 37X 

INTERDISCIPLINARY, N.E.C, 73X B4X 6BX 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST Rid 
UNIVERSITIES AND THE V2 LARGEST R It D MEDICAL SCHOOLS IN THE NATION* FOR PHASE 
II FIELDS (AGRICULTURAL! BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE 
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS* ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

SOURCE; NATIONAL SCIENCE FOUNDATION 
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TABLE PERCENT OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS LOCATED 

IN SHARED-ACCHSS FACILITIES, BY RESEARCH STATUS AND BY PHYSICAL 
SCIENCES AND ENGINEERING SUBFIELD £13 



PERCENT OF SYSTEMS IN 
SriARED-ACCESS FACILITIES 



RESEARCH STATUS 

STATE-OF-THE- OTHER SYSTEMS 
TOTAL ART SYSTEMS IN RESEARCH USE 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES, TOTAL 


35X 


27X 


37X 


CHEMISTRY 


38X 


3iX 


39X 


PHYSICS AND ASTRONOMY 


3iX 


22X 


33X 


ENGINEERING) 10TAL 


50X 


SOX 


49X 


CHEMICAL 


26X 


29X 


25X 


CIVIL 


53X 


45X 


55X 


ELECTRICAL 


32X 


24 X 


35X 


MECHANICAL 


G6X 


41X 


62X 


METALLURGICAL/MATERIALS 


45X 


34 X 


47X 


OTHER, N.E.C, 


71X 


86X 


64X 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCONPASSINC THE 157 LARGEST R I. D 
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEHBER 1982. SAMPLE IS 2446 
IN3TRUHENT SYSTEMS. 



SOURCE: NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 32B. PERCENT OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS LOCATED IN 
SHARED-ACCESS FACILITIES, BY RESEARCH STATUS AND BY AGRICULTURAL 
AND BIOLOGICAL SCIENCES SUBFtELD 



PERCENT OF SYSTEMS IN 
SHARED-ACCESS FACILITIES 



RESEARCH STATUS 

STATE-OF-THP- OTHER SYSTEMS 
TOTAL ART SYSTEMS IN RESEARCH USE 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES, 36X 3U 2BX 
TOTAL 

AGRONOMIC SCIENCES 3IX 2BZ 22X 

ANIMAL SCIENCES 39X 33X 4IX 

NATURAL RESOURCE MGMT 62X 57X 63X 

BIOLOGICAL SCIENCES, TOTAL 35X 32X 36X 

ANATOMY 50X 43X 53X 

BIOCHEMISTRY 30X 26X 31X 

BOTANY 44X 24X SIX 

FOOD AND NUTRITION 49X 53X 4BX 

MICROBIOLOGY/IMMUNOLOGY 4BX 53X 47X 

MOLECULAR/CELLULAR 32X 32X 32X 
BIOLOGY AND GENETICS 

PATHOLOGY 4IX 34X 42X 

PHARMACOLOGY/TOXICOLOGY 30X 32X 30X 

PHYSIOLOGY/BIOPHYSICS 29X 30X 29X 

ZOOLOGY/ENTOMOLOGY 2BX 26X 29X 

BIOLOGY, GENERAL AND 4fX 32X 49X 
N.E.C. 

m ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R S( D 

UNIVERSITIES AND THE 92 LARGEST R t D MEDICAL SCHOOLS IN THE NATION. ESTIMATES 

ARE AS OF DECEMBER 19B3. SAMPLE IS 2B48 INSTRUMENT SYSTEMS. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 33. PERCENT OF IN-USE ACADEMIC RESfARCH INSTRUMENT SYSTEnS LOCATED IN 

SHARED-ACCESS FACILHIES* BY S^'STEH PURCHASE PRICE AND BY FIELD 113 

PERCENT OF SYSTEMS IN SHARED-ACCESS FACILITIES 



TOTAL 



SYSTEM PURCHASE PRICE 

llOfOOO- I25»000- I75i000- 
ta4f999 $74»999 $1 ,000,000 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 

ENGINEERING 
AGRICULTURAL SCIENCES 
BIOLOGKAL SCIEf^CES, TOTAL 

GRADUATE SCHOOLS 

MEDICAL SCHOOLS 
COMPUTER SCIENCE 
ENVIRONMENTAL SCIENCES 
MATERIALS SCIENCE 
PHYSICAL SCIENCES 
INTERD'SCIPLINARY, N.E.C. 



41X 

507. 
36Z 
35X 
34X 
36X 
BIX 
48X 
SIX 
35X 
73X 



36X 

48X 

37X 
31X 
31X 

3a 

B7X 

4 ax 

BOX 

a7X 

66X 



44X 

SOX 
34X 
4 OX 

3ex 

41X 

66X 
54X 
B2X 
38X 
SOX 



60X 

59X 
54X 

63X 
70X 
6 OX 
90X 
55X 
82X 
54X 
94X 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R Ic D 
UNIVERSITIES AND THE 92 LARGEST R D MEDS^AL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES)* ESTlMATtS A5»F 
AS OF DECEMBER 1983, FOR ALL OTHER FlELOSi ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 70»>3 INSTRUMENT SYSTEMS. 



SOURCE < NATIONAL SCIENCE FOUNDATION 
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TABLE 33A. PERCENT OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS LOCATED IN 

SHARED-ACCESS FACILITIES, BY SYSTEM PURCHASE PRICE AND BY PHYSICAL 
SCIENCES AND ENGINEERING SUBFIELD CU 

PERCENT GF SYSTEMS IN SHARED-ACCESS FACILITIES 

SYSTEM PURCHASE PRICE 

$10,000- $25,000- $75,000- 

TOTAL $24,999 $74,999 $1,000,000 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES, TOTAL 


35X 


27y. 


3BX 


54X 


CHEMISTRY 


38X 


29X 


4 OX 


66X 


PHY9IC8 AND ASTRONOMY 


3U 


24X 


36X 


38X 


ENGINEERING, TOTAL 


SOX 


4BX 


SOX 


S9X 


CHEMICAL 


26X 


26X 


23X 


33X 


CIVIL 


53X 


SOX 


S6X 


61X 


ELECTRICAL 


32X 


29X 


31X 


52X 


MECHANICAL 


56X 


56X 


60X 


46X 


METALLURGICAL/MATERIALS 


45X 


37X 


48X 


74X 


OTHER, N.E.C. 


71X 


69X 


73X 


73X 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R It D 
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 2446 
INSTRUMENT SYSTEMS. 



SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE 33B. PERCENT DF IN-USE ACADEMIC RESEARCH INSTRUMENT SY8TEW8 LOCATED 
IN SHARED-ACCESS FACILITIESf BY SYSTEM PURCHASE PRICE AMD BY 
AGRICULTJRAL AND BIOLOGICAL SCIENCES SUBFIEID til 

PERCENT OF SYSTEMS IN SHARED-ACCESS FACILITIES 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCESr 
TOTAL 

AGRONOMIC SCIENCES 

ANIMAL SCIENCES 

NATURAL RESOURCE MGMT 

BIOLOGICAL SCIENCES, TOTAL 

ANATOMY 

BIOCHEMISTRY 

BOTANY 

FOOD AND NUTRITION 

MI CRLBI OLOGY/ I MMUNOLOGY 

MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 

PATHOLOGY 

?HARMACOLOGY/TOXl COLOGY 

PHYSIOLOGY/BIOPHYSICS 

200L0GY/ ENTOMOLOGY 

81 OLOGY r GENERAL AND 
N.E.C. 



TOTAL 



36X 

317, 
39X 
62X 
35X 
SOX 
30X 
44X 
49X 
4BX 
32X 

4IX 

3 OX 
29X 
2 87. 
45X 



SYSTEM PURCHASE PRICE 

1 10, 000- $25t 000- $75, 000- 
$24 r 999 $74 » 999 $1 , 000 r 000 



37X 

30X 
39X 
67X 
31X 
38X 
29X 
4 OX 
SIX 
44X 
27X 

a4X 
30X 
27X 
21X 

3ex 



34X 

3 OX 
39X 
43X 

4 OX 
63X 
31X 
42X 
43X 
57X 
35X 

64X 

a9x 

31X 
38X 
52X 



54X 

55X 
33X 
64X 
63X 
72X 
45X 
lOOX 
37X 
6iX 
75X 

67X 
41X 
46X 
53X 
871 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D 
UNIVERSITIES AND THE 92 LARGEST R D MEDICAL SCHOOLS IN THE NATION. ESTIMATES 
ARE AS OF DECEMBER 1983. SAMPLE IS 2848 INSTRUMENT SYSTEMS. 

SOURCES NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 34. PERCENT OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS LOCATED IN 
SHARED-ACCESS FACILITIES. BY SYSTEM AGE AND BY FIELD CI] 

PERCENT OF SYSTEMS IN SHARED-ACCESS FACILITIES 

SYSTEM AGE (FROM YR OF PURCHASE)! 23 



TOTAL 



1-5 YEARS 6-10 YEARS 



OVER 10 
YEARS 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 

ENGINEERING 
AGRICULTURAL SCIENCES 
BIOLOGICAL SCIENCES, TOTAL 

GRADUATE SCHOOLS 

MEDICAL SCHOOLS 
COMPUTER SCIENCE 
ENVIRONMENTAL SCIENCfS 
MATERIALS SCIENCE 
PHYSICAL SCIENCES 
INTERDISCIPLINARY, N.E.C. 



4n 

5 OX 
36X 
35X 
34X 
36X 
8U 
4BX 
Bll 
35X 
72% 



2BX 

38X 
31X 
3 OX 
33X 
SOX 
SIX 
73X 

3r 

67X 



41X 

51X 
36X 
351 
37X 
34X 
B7X 
48X 
621' 
4 OX 
78X 



48X 

73X 
32X 
42X 
4iX 
4« 
lOOX 
40X 
90X 
37X 
73X 



ill ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARutST R D 
UNIVERSITIES AND THE 92 LARGEST R It D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 
11 FIELDS (AGRICULTURAL! BIOLOGICAL AND ENVIRONMENTAL SCIENCES) r ESTIMATES ARE 
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. 
SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

t23 FOR PHASE II FIELDSi AGE INTERVALS ARE 1-5 YEARS (1979-83); 6-10 YEARS 
(1974-7B)J OVER 10 YEARS (1973 OR BEFORO. FOR PHASE 1 FIELDS INTERVALS ARE 
1-5 YEARS (1978-82); 6-10 YEARS (1973-77); OVER 10 YEARS (1972 OR BEFORE). 

SOURCE.' NATIONAL SCIENCE FOUNDATION 



ERIC 
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T/IBLE 34A. PERCENT CF IN-USE ACADEMIC RESEARCH INSTKUHEWT SYSTEHS LOCATED IN 
SHARED-ACCESS FACILITIESt BY SYSTEM AGE AND BY PHYSICAL SCIENCES 
AND ENGINEERING SUBF2ELD Cn 



PERCENT OF SYSTEMS IN SHARED-ACCESS FACILITIES 



SYSTEM AGE (FROM YR OF PURCHASE)[23 



OVER 10 

TOTAL 1-5 YEARS 6-10 YEARS YEARS 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES^ TOTAL 


315X 


3:x 


4 OX 


37X 


CHEMISTRY 


38X 


36X 


43X 


36X 


PHYSICS AND ASTRONOMY 


3U 


24X 


35X 


37Z 


ENGINEERING. TOTAL 


SOX 


41X 


SIX 


73X 


CHEMICAL 


26X 


2BX 


19X 


2SX 


CIVIL 


53X 


SOX 


54X 


57X 


ELECTRICAL 


32X 


30X 


4 OX 


401 


MECHANICAL 




48X 


37X 


BOX 


METALLURGICAL/MATERIALS 


45X 


29X 


58X 


B5X 


OTHER, N.E.C, 


71X 


63X 


67X 


BSX 



ALL STATISTICS ARE NATIONAL EST1MTE5 ENCOMPASSING THE 157 LARGEST R D 
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 2446 
INSTRUMENT SYSTEMS, 



12) AGE INTERVALS ARE 1-5 YEARS (197B-82/? 6-10 YEARS (1973-77)? OVER 10 YEARS 
0972 OR BEFORE), 

SOURCE^ NATIONAL SCIENCE FOUNDATION 
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TABLE 34B* PERCENT OF IN-USE ACADEfllC RESEARCH INSTRUMENT SY8TEK8 LOCATED IN 
SHARED-ACCESS FACILITIES^ BY SYSTEM AGE AND BY AGRICULTURAL AND 
BIOLOGICAL SCIENCES 8UBFIELD m 

PERCENT OF SYSTEMS IN SHARED-ACCESS FACILITIES 

SYSTEM AGE (FROM YR OF PURCHASE)C23 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCESr 
TOTAL 

AGRONOMIC SCIENCES 

ANIMAL SCIENCES 

NATURAL RESOURCE MGMT 

BIOLOGICAL SCIENCES* TOTAL 

ANATOMY 

BIOCHEMISTRY 

BOTANY 

FOOD AND NUTRITION 

MI CROBIOLOGY/ 1 M?*UN0L06Y 

MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 

PATHOLOGY 

P^ARHACOLPGY/TOXICOLDGY 

PHYSIOLOGY/BIOPHYSICS 

200LOGY/ENTO?10L06Y 

BIOLOGY. GENERAL AND 
N.E*C. 



TOTAL 



1-5 YEARS 6-10 YEARS 



3&:^ 

3U 
39X 
637, 
35X 
SOX 
3 OX 
44X 
49X 

32X 

41X 

30X 
29X 
28X 
45X 



3BX 

30X 
42X 
62X 
31X 
49X 
31X 
32X 
48X 
37X 
27X 

39X 
28X 
27X 
22X 
39X 



36X 

34X 
36X 
60X 
35X 
SIX 
25X 
64X 
42X 
49X 
36X 

38X 
25X 
27X 
36X 
SIX 



OVER 10 
YEARS 



32X 

27X 
35X 
63X 
42X 
SOX 
35X 
57X 

64X 
38X 

47X 
41X 
37X 
44X 
48X 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST RID 
UNIVERSITIES AND THE 92 LARGEST R «r 0 MEDICAL SCHOOLS IN THE NATION. ESTIMATES 
ARE AS OF DECEMBER 1983. SAMPLE IS 2848 INSTRUMENT SYSTEMS. 

123 AGE INTERVALS ARE 1-5 YEARS (1979-83)5 6-10 YEARS (1974-78)? OVER 10 YEARS 
(1973 OR BEF-^fE). 

SOURCES NATIONAL SCIENCE FOUNDA'UON 
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TABLE 3tS. EXPERIMENTAL ROLE OF IN-USE ACADEniC RESEARCH INSTRUMENT 
SYSTErtS, BY FIELD CD 

NUHBER AND PERCENT OF SYSTEHS— - 

EXPERIMENTAL ROLE— - 

GENERAL 

TOTAL DEDICATED PURPOSE 



TOTAL, SELECTED FIELDS 3576B 9754 26014 

lOOX ill 73X 

FIELD OF RESEARCH 



ENGINEERING 


67c:4 


2478 


4246 






'Kit 




AGRICULTURAL SCIENCES 


1602 


380 


1222 




lOOZ 


24 Z 


76X 


BIOLOGICAL rCIENCES, TOTAL 


14760 


2495 


12265 




looy. 


17Z 


83X 


GRADUATE SCHOOLS 


6212 


878 


5334 




lOOX 


14X 


86X 


MEDICAL SCHOOLS 


8548 


1617 


6931 




ICOX 


197. 


81X 


COMPUTER SCIENCE 


866 


144 


722 




1002 


17X 


83X 


ENVIRONMENTAL SCIENCES 


2103 


689 


1414 




lOOZ 


33Z 


67X 


MATERIALS SCIENCE 


637 


131 


506 




lOOX 


2U 


79X 


PHYSICAL SCIENCES 


B630 


3375 


5255 




lOOX 


39X 


6iX 


INTERDISCIPLINARY, N.E.C. 


44:- 


62 


383 




lOOZ 


14X 


86X 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST 
R S( D UNIVERSITIES AND THE 92 LARGEST =1 & D MEDICAL SCHOOLS IN THE 
NATION. FOR PHASE 11 FIELDS ( AGRI CULTURAw > BIOLOGICAL AND ENVIRONMENTAL 
SCIENCES) » ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, 
ESTIMATES ARE AS 0? DECEMBER 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

note: SUBCATEGORY NUMBERS AND PERCENTAGES MAY NO^ SUM EXACTLY TO TOTAL 
BECAUSE OF ROUNDING. ESTIMATED TOTALS 1AY VARY SLIiHTLY FROM TABLE TO TABLE. 

SOURCE; NATIONAL SCIENCE F0UNDAT:0N 



ERIC 
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TABLE 35A. EX«>ERI MENTAL ROLE OF IN-USE ACADEHIC RESEARCH INSTRUHEKT 

SYSTEMS, BY PHYSICAL SCIENCES AND ENGINEERING SUBFIELD 111 



-NUrtBEft AND PERCENT OF SYSTEMS 

EXPERIMENTAL ROLE— - 

GENERAL 

TOTAL DEDICATED PURPOSE 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL ^rlPMCP^. TflTAl 


oojU 


3375 


5255 




lOOX 


39X 


6U 






1495 


3256 




lOOX 


3U 


69X 




jB7y 


187? 


2000 




lOOX 


48X 


52X 


ENGINEERING* TOTAL 


6724 


2478 


4246 




lOOZ 


377. 


63X 


CHEHICAL 


676 


351 


325 




lOOZ 


52 X 


48X 


CIVIL 


395 


82 


313 




lOOX 


21X 


79X 


ELECTRICAL 


1489 


661 


828 




\00l 


44X 


56X 


KPCHANICAL 


1313 


573 


740 




lOOX 


44X 


56X 


hetallurgical/haterials 


1084 


333 


751 




lOOX 


31X 


69X 


OTHER* N.E.C. 


1769 


484 


1289 




1007. 


27 X 


73X 



in ALL STATISTICS ARE NATIONAL ESTIMATES ENCOflPASS JNG THE 157 LARGEST 
R «r D UNIVERSITIES IN THE NATION, ESTIMATES ARE AS OF DECEMBER 1982, 
SAMPLE IS 2446 INSTRUMENT SYSTEMS. 



NOTE? SUBCATEGORY NUMBERS AND PERCENTAGES MAr 3T SUM EXACTLY TO 
TOTAL BECAUSE OF ROUNDING. ESTIMATED TOTALS , AY VARY SLIGHTLY FROM 
TABLE TO TABLE. 

SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE EXPERIttENTAL ROLE OP IN-USE ACADEMIC ftSOtARCH INSTRUHENT 

SYSTEMS. BY AGRlCULfURAL AND BIOLOGICAL SCIENCES SUBFIELD CU 

NUMBER AND PERCENT OF SYSTEMS 

EXPERIMENTAL ROLE 

GENERAL 

TOTAL DEDICATED PURPOSE 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES^ 


1603 


380 


1222 


TOTAL 


I OCX 


24 X 


76X 


AGRONOMIC SCIENCES 


1007 


2Si 


756 




lOOX 


25X 


75X 


ANIMAL SCIENCES 


416 


65 


351 




lOOZ 


16X 


84X 


NATURAL RESOURCE MGMT 


179 


63 


lih 




1007, 


35X 


65X 


BIOLOGICAL SCIENCES. TOTAL 


14760 


2495 


12265 




lOOl 


17Z 


8JX 


ANATOMY 


450 


8^ 


364 




1007. 


19X 


81X 


BIOCHEMISTRY 


361B 


4S6 


3162 




lOOX 


13Z 


87X 


BOTANY 


414 


57 


357 




lOOX 


14Z 


86X 


FOOD AND NUTRITION 


369 


85 


284 




lOOX 


23Z 


77X 


MI CROBIOLOGY/ I MMUNOLOGY 


125S 


71 


1181 




lOOX 


6X 


94X 


MOLECULAR/CELLULAR 


2658 


259 


2399 


BIOLOGY AND GENETICS 


lOOX 


lOX 


90X 


PATHOLOGY 


742 


78 


664 




lOOX 


nx 


89X 


PHARMACULOGY/TOX I COLOGY 


1623 


427 


1196 




100^ 


26 X 


74X 


PHYMOLOGY/BIDPHYSICS 


1965 


641 


1324 




lOOZ 


33Z 


67X 


ZOOLOGY/ENTOMOLOGY 


413 


91 


:22 




lOOZ 


22Z 


78X 


BIOLOGY* GENERAL AND 


1257 


244 


1013 


N.E.C. 


lOOZ 


19X 


81X 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOftPASS ING THE 157 LARGEST 

H h D UNIVERSITIES AND THE 92 LARGEST R&D MEDICAL SCHOOLS IN THE NATION* 

ESTIMATES ARE AS OF DECEMBER 1983. SAMPLE IS 2848 INSTRUMENT SYSTEMS. 

NOTE? SUBCATEGORY NOIBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL 
BECAUSE OF ROUNDING* ESTIMATED TOTALS MAY VARY SlIGHTLV FROM TABLE TO TABLE. 

SOURCE; NATIONAL SCIENCE FOUNDATION 



Er|c 



TABLE 36. MEAN NUiBSR 0? RESEARCH USE?(5 OF IN-USE ACADEMIC RESEARCH 
INSTRUMENT SYSTEMS, BY EXrERIHENTAL ROLE AND BY FIELD tU 

MEAN NUMBER OF RESEARCH USERS 

EXPERIMENTAL ROLE 



GENERAL 

TOTAL DEDICATED PURPOSE 

TOTAL, SELECTED FIELDS 14,3 8.2 16.5 

FIELD OF RESEARCH 

ENGINEERING 14.1 9.8 16.6 

AGRICULTURAL SCIENCES 11.0 6.9 12.1 

BIOLOGICAL SCIENCES, TOTAL 11.5 7.0 12.4 

GRADUATE SCHOOLS 12.4 7.7 13. i 

MEDICAL SCHOOLS 10.8 6.6 U .8 

COMPUTER SCIENCE 59.2 21.4 65.4 

ENVIRONMENTAL SCIENCES 12.* 6.5 15.2 

MATERIALS SCIENCE 34.4 12.3 40.0 

PHYSICAL SCIENCES 15.5 7.7 20.6 

INTERDISCIPLINARY, H.E.C. 15.0 17.6 14.7 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 
LARGEST RID UNIVERSITIES AND THE 92 LARGEST R «f D MEDICAL 
SCHOOLS IN THE NATION. FOR PHASE 11 FIELDS (AGRICULTURAL, 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE OF USERS 
IN 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE OF USERS IN 1982. 
SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



ERLC 
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TABLE 36A. MEAN NUMBER DF RESEARCH USERS OF IN-USE ACADEHIC RESEARCH INSTRUI1ENT 

SYSTEHS> BY EXPERIMENTAL ROLE AND BY PHYSICAL SCIENCES AND ENGINEERING 
SUBFIELD in 

MEAN NUMBER OF RESEARCH USERS 

—-EXPERIMENTAL ROLE 

GENERAL 

TOTAL DEDICATED PURPOSE 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES, TOTAL 


15.5 


7.7 


20.6 


CHEMISTRY 


19.0 


8.7 


23.8 


PHYSICS AND ASTRONOMY 


11.1 


6.8 


15.1 


ENGINEERING* TOTAL 


14.1 


9.8 


16.6 


CHEMICAL 


6.4 


3.6 


9.6 


CIVIL 


13.4 


3.9 


16.1 


ELECTRICAL 


20.5 


17.6 


22.7 


MECHANICAL 


11.3 


4.' 


16.0 


METALLURGICAL/MATERIALS 


11. 0 


7.0 


12.8 


OTHER* N.E.C. 


15.8 


12. a 


17.1 



ill ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R Ic D 
UNIVERSITIES IN THE NATION, ESTIMATES APE OF USERS DURING 1982. SAMPLE IS 
2446 INSTRUMENT SYSTEMS. 

SOURCE? NATIONAL SCIENCE FOUNDATION 
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TABLE 36B. MEAN N'J«BER OF RESEARCH USERS OF IH-USE ACAOEWlC RESEARCH INSTRUMENT 
SYSTEMS, BY EXPERIMENTAL ROLE AND BY AGI^ICULTURAL AND BIOLOGICAL 
SCIENCES SUBFIELO 113 



-MEAN NUMBER OF RESEARCH USERS 

EXPERIMENTAL ROLE 

GENERAL 

TOTAL DEDICATED PURPOSE 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES, U.O 6.9 12.1 
TOTAL 

AGRONOMIC SCIENCES 10.0 6.9 U.O 

ANIMAL SCIENCES 13.1 8.4 14.0 

NATURAL RESOURCE MGMT 10. B 5.5 13.6 

BIOLOGICAL SCIENCES, TOTAL 11,5 7.0 12.4 

ANATOMY 10,2 7.0 10.9 

BIOCHEMISTRY 11.3 6.3 12.2 

BOTANY 12,8 6.3 13.7 

FOOD AND NUTRITION 1K3 8.7 12.1 

MICROBIOLOGY/ IMMUNOLOGY 14,7 7.7 15.1 

MOLECULAR/CELLULAR 12.1 10.5 12.3 
BIOLOGY AND GENETICS 

PATHOLOGY 11.7 15.2 11,3 

PHARMACDLOGY/TOXICOLOGY 9.2 6.3 10.2 

PHYSIOLOGY/BIOPHYSICS 9.8 5.7 11.7 

200LOGY/ENTOMOLOGY 8.0 5.7 8.6 

BIOLOGY, GENERAL AND 14.0 6.6 13.6 
N.E.C. 

tn ALL STATISTICS ARE NATIONAL ESTI.. 'S ENCOMPASSING THE 157 LARGEST 

R&D UWIVERSITIES AND THE 92 LARGEST R&D K^DICAl SCHOOLS IN THE NATION. 

ESTIMATES ARE OF USERS DURING 1983. SAMPLE IS 2848 INSTRUMENTS SYSTEMS. 

SOURCE i NATIONAL CCIENCE FOUNDATION 



B-llO 



TABLE 37. rtEAN mr\lSzH Qp RESEARCH USERS OF IN-USE ACAOEHiC RESEARCH INSTRU«ENT 
SYSTEHS, BV EXPERlME'.fAL ROLC AND BY OTHER SYSTEM CHARACTERISTICS tn 



-flEAN NU1SER OF .RESEARCH USERS — 
E*PERinENTAL ROLE- 
GENERAL 

TOTAL DEDICATED PURPOSE 



TOTAL, SELECTED FIELDS 



14.3 



8.2 



16*5 



RESEARCH STATUS 

STATE-OF-THE-ART 
OTHER 



13.2 
14.6 



8.6 
8.1 



15.5 

16.7 



PURCHASE PRICE 

$10i000-»24,77? 
$25,000-$74t999 
t75»000-ll ,000»000 
AGE (FROh YR OF PURCHASE) t23 

1-5 YEARS 
6-tO YEARS 
O'ER 10 YEARS 
CP"OITION 



EXCELLENT 
AVERAGE 
POOR 
LOCATION 



WITHIN-DEPT LAB OF P.I , 
SHARED-ACESSS FACILITY 



12.3 
14,2 
27.2 

15.8 
13.3 
11.6 

14.9 

13.6 
13.4 

B.9 

21.8 



7.6 
8.0 
12. B 

9.2 
7.0 
6.2 

8.8 
7.0 
6.0 

7.1 
12.5 



13.9 
16*8 
32.5 

18.6 
15.2 
13.2 

17.2 
15.5 
16.5 

9.9 
23.4 



m ALL STATISTICS ARE NATIONAL ESTIMATES ENCOHPASSING THE 157 LARGEST R&D 
UNIVERSITIES AND THE 92 LARGEST R Ir D HEDKAL SCHOOLS IN THE NATION. FOR PHASE 
II FIELDS (AGRICULTURAL, BIOLOGICAL AND HNVIRONHENTAL SCIENCES) i ESTIHATES ARE 
FOR CALENDAR 1983. FOR ALL OTHER FIELDS, SSTIHATES ARE FOR CALENDAR 1982. 
SAHPLE IS 7013 INSTRUHENT SYS^EHS. 

[23 FOR PHASE 11 F3E^DS, AGE INTERVALS ARE 1-5 YEARS (1979-83); 6-10 YEARS 
(1974-78! OVER 10 YEARS (1973 OR BEFORE). FOR PHASE I FIELDS INTEVALS ARE 
1-5 YEARS (1978-82); 6-10 YEARS (1973-77); OVER 10 YEARS (1972 OR BEFORE). 

SOURCE; NATIONAL SCIENCE FOUNDATION 



ERLC 
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TABLE 3B. TYPL9 0^ ^ESFARCH USERS DP IN-USE ACADEMIC RESE.-^RCH INSTRUMENT SYSTEMS, BY 
RESEARCH STATUS AND BY SYSTEM PURCHASE PRICE [13 



TOTAL, SELECTED FIELDS 
RESEARCH STATUS 



STATE-OF-THE-ART 
OTHtR 

SYSTEM PURCHASE PRICE 

«10,000-$24.999 
$25,000-174.999 
$75,0C0-Sl ,000i000 



PERCENT OF IN -USE SYSTEMS USED BY 

GRADUATE 
AND MEDICAL 

STUDENTS AND RESEARCHERS 

FACULTY, POST DOCS.. FROM OTHER RESEARCHERS 

THIS DEPT./ THIS DEPT./ DEPTS. THIS FROM OTHER NONACADEMIC 

FACILITY FACILITY INSTITUTION UNIVERSITIES RESEARCHERS 



92X 

94X 

91X 

9U 
92t 
95X 



85X 

82X 
85X 

B5Z 
83X 
BBX 



34 X 

30X 
35X 

31X 

35 X 
49X 



12X 

15X 
12X 

BX 
ISX 
31X 



12X 

15X 
IIX 

9X 
13X 
28X 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING TH? 157 LARGEST R&D UNIVERSITIES 
AND THE 92 LARGEST R It D MEDICAL SCHOOLS IN THE NATION. FOR PHASE II FIELDS UGRI CULTURAL, 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE OF USERS IK 1983. FDR ALL OTHER 
FIELDS, ESTIMATES ARE OF USERS IN 1902. SAMPLE IS 7013 INSTRUMENT SYSTEMS. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 39. TYPES OP RESEARCH USERS OF IN-U8E ACADEMIC RESEARCH INSTRUMENT SYSTEMS, BY FIELD 113 



-PERCENT OF IN-USE SYSTEMS USED BY- 



GRADUATE 
AND MEDICAL 

STUDENTS AND RESEARCHERS 
FACULTY » POST DOCS.» FROM OTHER 
THIS DEPT./ THIS DEPT./ DEPTS. THIS 
FACILITY FACILITY INSTITUTION 



RESEARCHERS 

FROM OTHER NONACADEMIC 
UNIVERSITIES RESEARCHERS 



TOTAL, SELECTED FIELDS 
FIELD OF RESEARCH 



92X 



85X 



34X 



12% 



ENGINEERING 
AGRICULTURAL SCIENCES 
BIOLOGICAL SCIENCcS, TOT^^L 

GRADUATE SCHOOLS 

MEDICAL SCHOOLS 
COMPUTER SCIENCE 
ENVIRONMENTAL SCIENCES 
MATERIALS SCIENCE 
PHYSICAL SCIENCES 
INTERDISCIPLINARY, N.E.C, 



91Z 
94X 
95X 
95Z 
95X 
90X 
92X 

sn 

89Z 
771 



BOX 
84 X 
B6X 
87X 
85X 
90X 
BIX 
66X 
89X 
73X 



28X 
46X 
36X 
33X 
38X 
54X 
29X 
57X 
2BX 
50Z 



7X 
6X 
9X 
9X 
9X 
lOX 
31X 
8X 
19X 
12X 



nx 

lOX 
13X 
i3X 
i3X 
9X 

ib; 

i3X 
9X 
i2X 



tn ALL STATISTICS ARE NATIONAL ESTIHATHS ENCOMPASSING THE 157 LARGEST R (t D UNIVERSITIES 
AND THE 92 LARGEST R It D MEDICAL SCHOOLS IN THE NATION, FOR PW^SE II FIELDS (AGRICULTURAL, 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE OF USERS DURING 198j. FOR ALL OTHER 
FIELDS, ESTIMATES ARE OF USERS DURING 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS. 



SOURCE? NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 39A. TVPES 2^ RESEARCH USERS OF IN-USE ACAOEHIC RESEARCH INSTRUMENT SYSTEMS, BY PHYSICAL 
SCIENCES AN0 ENGINEERING SUP^IELD UD 









IN-USE SYSTEMS USED BY 








PDA nt 1 A TC 












AND MEDICAL 












STUDENTS AND 


RESEARCHERS 








FACULTY • 


POST DOCS., 


FROM OTHER 


RESEARCHERS 






THIS DEPT./ 


THIS DEPT./ 


DEPTS. THIS 


FROM OTHER 


NONACADEMIC 




FACILITY 


FACILITY 


INSTITUTION 


UNIVERSITIES 


RESEARCHERS 


PHYSICAL SCIENCES AND 












ENGINEERING 












PHYSICAL SCIENCES, TOTAL 


89X 


89X 


2BX 


19X 


9X 


CHEMISTRY 


ssr. 


91 X 


30X 


20X 


lOX 


PfiYSICS AND ASTRDNOMY 


91X 


86X 


26X 


17X 


BX 


ENGINEERING, TOTAL 


9U 


BOX 


2BX 


7X 


UX 




/OA 


70 V 


26X 


5X 


c* 


CIVIL 


867. 


88X 


24X 


IX 


5X 


ELECTRICAL 


B8r. 


90X 


40X 


ISX 


7X 


MECHANICAL 


967. 


94X 


22X 


3X 


6X 


METALLURGICAL/MATERIALS 


9SX 


83 X 


30X 


7X 


6X 


OTHER, N.E.C. 


9:z 


58X 


221 


6X 


2BX 



tn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOHPASSING THE 157 LARGEST R&D UNIVERSITIES IN 
THE NATION. ESTIHATES ARE OF USERS DURING 19B2. SAMPLE IS 3446 INSTRUMENT SYSTEMS. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 39B. TYPES DP RESEARCH USERS OF IK-USE ACADEfllC RESEARCH IN8TRUHENT SYSTEHS, BY 
AGRICULTJRAL AND BIOLOGICAL SCIENCES SUBFIELD £13 



PERCENT OF IN-USE SYSTEMS USED BY 

GRADUATE 
AND HEDICAL 

STUDENTS AND RESEARCHERS 

FACULTY. POST DOCS,. FROM OTHER RESEARCHERS 

THIS DEPT-/ THIS DEPT,/ DEPTS, THIS FROM OTHER NONACADEMIC 

FACILITY FACILITY INSTITUTION UNIVERSITIES RESEARCHERS 

AGRICULTURAL AND BIOLOGICAL 
SCIENCES 

AGRICULTURAL SCIENCES, 94X 84X 46X 61 lOX 
TOTAL 

AGRONOMIC SCIENCES 95X BIZ 44X 8X 11% 

ANIMAL SCIENCES 93X 89X 54X IX 9X 

NATURAL RESOURCE MGMT 92X 87X 39X lOX lOX 

BIOLOGICAL SCIENCES, TOTAL 95X 86X 36X 9X 13X 

ANATOMY 95X 80X 33X 6X lOX 

BIOCHEMISTRY 9^1 SIX 40X 9X 12X 

BOTANY 97X 88 X 35X 13X 17X 

FOOD AND NUTRITION 9U 91X 39X 17X 19X 

MICROBI .OGY/IMHUNOLOCY 9&X 86X 46X 6X 9X 

MOLECULAR/CELLULAR 97Z 88X 32X 7X aOX 
BIOLOGY AND GENETICS 

PATHOLOGY 97X 64X 30X 8X 7X 

PHARMACOLOGY/TOXICOLOGY 92X 90X 34X 9X 16X 

PHYSIOLOGY/BIOPHYSICS 96Z 85X 33X IIX 9X 

ZOOLOGY/ENTOMOLOGY 97X 87X 31X 8X lOX 

BIOLOGY^ GENERAL AMD 921 83X 38X 16X lOX 
N,E,C, 

Cn ALL STATISTICS ARE NATIONAL Eu^I^ATZB ENCOMPASSING THE 157 LARGEST R it D UNIVERSITIES AND 

THE 92f LARGEST R It T MEDICAL SCHDDLS Ik THE NATION. ESTIMATES ARE OF USERS DURING 1983. SAHPLE 
3S 284B INSTRUMENT SYSTEMS, 

SOURCE: NATIONAL SCIENCE FOUNDATION 



ERLC 
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TABLE 40. DEPART«ENT/FACIulTY ASSESSflEhT OF AVAILABLE INSTRUMENTATION SUPPORT SERVICES, BY FIELD £13 



PERCENT OF DEPARTHENTS/FACILI TIES ASSESSING 
INSTRUMENTATION SUPPORT SERVICES AS I 



TOTAL 



EXCELLENT 



ADEQUATE INSUFFICIENT NONEXISTENT 



TOTAL. SELECTED FIELDS 
FIELD OF RESEARCH 

ENGINEERING 
AGRICULTURAL SCIENCES 
BIOLOGICAL SCIENCES, TOTAL 

GRADUATE SCHOOLS 

HEDICAL SCHOOLS 
COMPUTER SCIENCE 
ENVIRONMENTAL SCIENCES 
MATERIALS SCIENCE 
PHYSICAL SCIENCES 
INTERDISCIPLINARY. N.E.C. 



lOOX 

I OCX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
lOOX 
100% 



lit 

5X 

17X 
16X 
27X 

3X 
16X 
SOX 
lOX 

7X 



39X 

49X 
26X 
34X 
33X 
34X 
33X 

4a:4 
4 ax 

42X 
75X 



36X 

42X 
41X 
31X 
33X 
29X 

36X 
9X 
411 
I8X 



13X 

5X 
28X 
19X 
17X 

aox 

22X 
6X 

6X 



rn ALL STATISTICS A?<E NATIONAL ESTIMATES ENCOKPAbSlNG THE 157 LARGEST R&D UNIVERSITIES AND 
THE 92 LARGEST R&D MEDICAL SCHOOLS IN THE NATION. FOR PHASE II FIELDS (AGRICULTRAL . BIOLOGICAL 
AND ENVIRONMENTAL SCIENCES). ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER FIELDS. ESTIMATES 
ARE AS OF DECEMBER 1982. SAMPLE IS 912 DEPARTMENTS AND FACILITIES. 

NOTE? SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TD TOTAL BECAUSE OF ROUNDING. 

SOURCE; NATIONAL SCIENCE FOUNDATION 



ERIC 
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TABLE 40A. DEPARfWEMT/FACILlT Y ASSESSMENT OF AVAILABLE I NSTRUrtENTATION SUPPORT SERVICES, BY 
PHYSICAL SCIENCES AND ENGINEERING 5UBFIELD [13 

PERCENT OF DEPARTHENTS/FAClLiTIES ASSESSING 
INSTRUMENTATION SUPPORT SERVICES AS: 





TOTAL 


EXCELLENT 


AOEQUA'iE 


INSUFFICIENT 


NONEXISTENT 


PHYSICAL SCIENCES AND 
ENGINEERING 












PHYSICAL SCIENCES. TOTAL 


100% 


lOX 


42X 


41X 


6X 


CHEHISTRY 


lOOX 


3X 


31X 


54X 


12X 


PHYSICS AND ASTfi.lNOHY 


lOOX 


17X 


52X 


30X 


IX 


ENGINbERlNG. TOTAL 


lOOX 


4X 


47X 


42X 


5X 


CHEniCAL 


lOOX 


2X 


64X 


3SX 


OX 


CIVIL 


iOOX 


OX 


S4X 


43X 


3X 


ELECTRICAL 


lOOX 


8X 


41X 


47X 


3X 


NECHANICAL 


lOOX 


6X 


63X 


32X 


OX 


HETALLURGICAL/HATERIALS 


lOOX 


4X 


30X 


oiX 


5X 


OTHER, N.E.C, 


lOOX 


5X 


42X 


40X 


12X 



:n ALL STATISTICS ARE NATIONAL ESTIKATES ENCOMPASSIN& THE 15"/ LARGEST R tt D UNIVERSITIES IN 
THE NATION. ESTIHATES ARE AS OF DECEHBEfi 198S. SAHFLE IS 322 OEPARTHENTS AND FACILITIES. 

note: subcategory PERCENTAGES iiki NOT SUn EXACTLY TO TOTAL BECAUSE OF ROUNDING. 

source: NATIONAL SCIEN''E FOUNDATION 
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TABLE DEPARTtlENT/FACl LITY ASSeSS«£«T OF AVAILABLE INSTRUMENTATION SUPPORT SERVICES, BY 

AGRICULTURAL AND BIOLOGICAL SCIENCES SUBPIELD ill 

PERCENT OF DEPARTHENTS/FACILITIES ASSESSING 
INSTRUMENTATION SUPPORT SERVICES AS; 



TOTAL EXCELLENT ADEQUATE INSUFFICIENT NONEXISTENT 

AGRICULTURAL AND BIOLOGICAL 
SCIENCES 

AG'^ICULTURAL SCIENCES, lOOX 5X 26X 41X 28X 
TOTAL 

AGRONOniC SCIENCES lOOX 4X 29X 45X 23X 

ANINAU SCIENCES lOOX 3X 2JX 45X 31X 

NATURAL RESOURCE HGHT lOOX 8X 31X 26X 35X 

BIOLOGICAL SCIENCES, TOTAL lOOX 17X 34X 31X I9X 

ANATOHY lOOX 2PX 46X 22X iOX 

BIOCHEMISTRY lOOX 161 30X 37X !7X 

BOTANY iOOX 6X S4X 18X 22X 

FOOD AND NUTRITION lOOX OX 33X 54X i4X 

niCROBIOLOGY/IiinUNOLOGY lOOX I2X 37X 34X IBX 

nOLECULAR/CELLULAR lOOZ 32X 3SX 9X 25X 
ETIOLOGY AND GENETICS 

PATHOLOGY lOOX 8X 26X 44X 22X 

PHARflACOLOGY/TOXlCOLOCY IOOX 20X 1?X 24X 3BX 

PHYSIOLOGY/BIOPHYSICS IOOX 32X 38X 17X J3X 

ZOOLOGY/ENTOnOLOGY IOOX 12X 31X 407 IBX 

BIOLOGY, GENERAL AND IOOX I3X 33X 38X ISX 
N.E.C. 

[n ALL STATISTICS ARE NATIONAL ESTIMATES ENCOHPASSING THE 157 LARGCST R d D UNIVERSITIES AND 
THE 92 LARGEST R ( D HEDICAL SCHOOLS IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1983. SAMPLE 
IS 454 DEPARTMENTS AND FACILITIES. 

NOTE? SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
SOURCE; NATIONAL SCIENCE FOUNDATION 
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TABLE 41. 



rEipENj^mrAM^ '''' MAINTENANCE AND REKAIR OF RESEARCH E«U1P«ENT, BY TYPE 

[DOLLARS IN THOUSANDS! 

REAN ANNUAL EXPENDITURES PER DEPARTMENT FOR MAINTENANCE 
AND REPAIR OP RESEARCH EftUIPMENT 



tt/R SERVICE UNIVERSITY-EHPLOYED H/R SUPPLIES, 

CONTRACTS AND n/R PERSONNEL EQUIPMENT, 

TOTAL FIELD SERVICE SALARIES AND FP^CILITIES 



TOTAL, SELECTED FIELDS «5.3 
FIELD OF RESEARCH 



♦J*. 7 514.8 $6.8 



ENGINEERING 


^8.4 


7.9 


15.1 


5.3 


AGRICULTURAL SCIENCES 


19.6 


lO.l 


5.3 


4.3 


BIOLOGICAL SCIENCES 


36.9 


16.7 


6.0 


4.4 


GRADUATE SCHOOLS 


23.8 


15.3 


5.2 


3.f 


NEDICAL SCHOOLS 


29.3 


18.0 


6.8 


4.9 


COMPUTER SCIENCE 


70.3 


37.7 


17.7 


14.9 


ENVIRONMENTAL SCIENCES 


39.0 


16.6 


17.5 


5.6 


MATERIALS SCIENCE 


120.8 


28.8 


66.6 


25.4 


PHYSICAL SCIENCES 


69.0 


I5.B 


43,2 


16.8 


INTERDISCIPLINARY. N.E.C. 


2B.:i 




13.2 


5.4 



SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE 4iA. ANNUAL EXPENDITURES PER DEPARTKENT/FACILITY FOR MAINTENANCE AND REPAIR OF RESEARCH EQUIPMENT, BY 
TYPE OF EXPENDITURES AND BY PHYSICAL SCIENCES AND ENGINEERING SUBFIELD C13 



IDOLLARS IN THOUSANDS} 

MEAN ANNUAL EXPENDITURES PER DEPARTHENT FOR MAINTENANCE 

AND REPAIR OF RESEARCH EQUIPMENT 

M/R SERVICE UNIVERSITY-EMPLOYED M/R SUPPLIES. 

CONTRACTS AND n/H PERSONNEL EQUIPMENT, 

TOTAL FIELD SERVICE SALARIES AND FACILITIES 



PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES. TOTAL 


167.0 


915.8 


$43.2 


fl6.8 


CHEMISTRY 


66*3 


14.2 


36.6 


15.6 


PHYSICS AND ASTRONOMY 


71.3 


17.2 


49.2 


17.9 


ENGINEERING, TOTAL 


88.4 


7.9 


15.1 


5.5 


CHEMICAL 


28.9 


4.7 


17.0 


7.1 


CIVIL 


12.0 


3.7 


5.8 


2.6 


ELECTRICAL 


52.6 


14.1 


29.3 


9.2 


MECHANICAL 


33.2 


8.7 


19.6 


4.9 


METALLURGICAL/MATERIALS 


29.0 


5.0 


17.0 


7.0 


OTHER, N.E.C. 


25.7 


9.8 


11-4 


4.7 



m ALL STATISTICS ARE NAriONAL ESTIflMES ENCOnPASSINi THE 157 LARGEST R&D UNIVERSITIES IN THE NATION. ESTIMATES 
ARE FOR FY 1782. SAMPLE IS 322 DEPARTMEMTS AND FACILITIES. 

SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE 41B. J^NUAL "PEH^^ PER DEPARTttHNT/FACILITY FOR MAINTENANCE AND REPAIR OF RESEARCH EttUIPHENT, BY 

TYPE OF EXPENDITURE AND BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD 111 

(DOLLARS IN THOUSANDS] 

MEAN ANNUAL EXPENDITURES PER DEPARTMENT FOR MAINTENANCE 
AND REPAIR OF RESEARCH EQUIPMENT 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



TOTAL 



M/R SERVICE 
CONTRACTS AND 
FIELD SERVICE 



UNIVERSITY-EMPLOYED 
K/R PERSONNEL 
SALARIES 



H/R SUPPLIES* 
EauiPMENT> 
AND FACILITIES 



AGRICULTURAL SCIENCES, 
TOTAL 

AGRHNOMIC SCIENCES 

ANIMAL SCIENCES 

NATURAL RESOURCE MGMT 

BIOLOGICAL SCIENCES, TOTAL 

ANATOMY 

BIOCHEMISTRY 

BOTANY 

FOOD AND NUTRITION 

MICROBIOLOGY/IMMUNOLOGY 

MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 

PATHOLOGY 

PHARMACOLOGY/ TOXICOLOGY 

PHYSIGLOGY/BIOPHYSICS 

ZOOLOGY/ENTOMCLOGY 

BIOLOGY. GENERAL AND 
N.E.C. 



«19.6 

28.3 
8.3 
19.7 
26.7 
30.5 
29.1 
13.1 
IS. 6 
16.0 
34. B 

c7.0 
26.2 
33.0 
18.5 
34.1 



$10.0 

5.9 
5.7 
16.7 
18.5 
19.4 
11.6 
8.3 

:i.8 

22.1 

15.2 
21.0 
15.5 
8.5 
20.7 



$5.2 
B.5 

6.B 
6.0 
4.1 
5.9 
l.S 
3.5 
1.8 
7.8 

4.9 
3.4 
11.8 
6.5 
9.0 



$4.2 

3.9 
2.7 
7.5 
4.4 
7.9 
4.0 
1.5 
2.6 
2.5 
4.9 

2.5 
3.5 
5.9 
6.0 
5.2 



C13 ALL STATISTICS A-^E NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D UNIVERSITIES AND TKE 92 LARGEST 
R i D MEDICAL 3CH00L^ IN THE NATION, ESTIMATES ARE FOR FY 1983, SAMPLE IS 454 DEPARTMENTS AND FACILITIES. 

SO'•'^""^"^TIONAL SCIENCE FOUNDATION 
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TABLE 42. PRINCIPAL HEANS DP SERVICING IN-USE ACADENIC RESEARCH INSTRUMENTS* BY PIELD AND AGE CD 

PERCENT OP IN-USE SYSTEHS PRINCIPAL NEANS OF SERVICING 123 



SERVICE NONE PIELD UNIV* K/R RESEARCH 

TOTAL CONTRACT REQUIRED SERVICE PERSONNEL PERSONNEL 



TOTAL* SELECTED FIELDS 200Z Z4X IBZ 24Z 19Z 15Z 
FIELD OF RESEARCH 

ENGINEERING !00Z 12Z 20Z 21Z 26Z 21Z 

AGRICULTURAL SCIENCES lOOZ 24Z 23Z 31Z 12Z IIZ 

BIOLOGICAL SCIENCES. TOTAL lOOZ 3?X i7Z 26Z lOZ 9Z 

GRADUATE SCHOOLS 1001 3BI 17Z 26Z i2Z 6Z 

HEDICAL SCHOOLS lOOZ 40Z 17Z 26Z 8Z 9Z 

COnPUTER SCIENCE lOOZ 53Z 8Z 25Z llZ 3Z 

EKVIRONNEHTAL SCIENCES lOOZ 14Z 19Z 20X 2n 181 

NATERIALS SCIENCE lOOX 21Z 12Z 19Z 20Z 2BZ 

PHYSICAL SCIENCES lOOZ 8Z 18Z 24Z 2BX 23Z 

INTERDISCIPLINARY^ N.E.C* lOOZ 231 26Z 21Z 17Z 13Z 

SYBTEN AGE (FROH YEAR 
OF PURCHASE) [33 



1-S YEARS lOOZ 24Z 22Z 26Z 152 13Z 

6-10 YEARS lOOZ 29: 12Z 23Z 18Z 16Z 

OVER 10 YEARS lOOZ 191 14Z 20X 2BZ 19Z 

£13 ALL STATISTICS ARE )iATlONAL ESTIMATES ENCONPASSING THE 157 LARGEST RID UNIVERSITIES AND 
THE 92 LARGEST RID NEDICAL SCHOOLS IN THE NATION* FOR PHAGE 12 F1£LD8 (AGRICULTURALi 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES). ESTIMATES ARE KOR FY 1983* FOR ALL OTHER FIELDS. 
ESTIMATES ARE FOR FV 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS^ 

C23 IF MORE THAN uNE FORM OF SEFtVICING WAS USED IN THE SURVEY YEAR. THE INSTRUMENT SYSTEM HAS 
A8SISNED TO THE FlRST-LlBTED CATEGORY THAT APPLIED. 

C33 FJR PHASE 11 FIELDS. AGE IMTERVALS ARE 1-5 YEARS (1979-83)} 6-«10 YEARS (1974-76); CVER 10 
YEARS (1973 OR BEFORE). FOR PHASE 1 FIELDS. INTERVALS ARE 1-5 YEARS (197B-B2)} 6-10 YEARS 
11973-77); OVER 10 YEARS (1972 OR BEFORE). 

NOTEt SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING* 
BDURCEt NATIONAL SCIENCE FOUNDATION 



EKLC 
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TABLE 4xfA. PRINCIPAL KEANS OF SERVICING IN-USE ACADEMIC RESEARCH INSTRUHENTSr BY PHYSICAL 
SCIENCES AND ENGINEERING SUBFlELD til 

PERCENT CP IN-USE SYSTF.KS BY PRINCIPAL MEANS OF SERVICING C23 





TOTAL 


SERVICE 
CONTRACT 


NONE 
REQUIRED 


FIELD 
SERVICE 


UNIV. M/R 
PERSONNEL 


RESEARCH 
PERSONNEL 


PHYSICAL SCIENCES AND 
ENGINEERING 














PHYSICAL SCIENCES, TOTAL 


I OCX 


ex 


13X 


24X 


2BZ 


23X 


CHEMISTRY 


lOOZ 


9X 


15X 


29X 


30X 


18X 


PHYSICS AND ASTRONOMY 


lOOZ 


7X 


2iX 


19X 


2SX 


2B7 


ENGINEERING, TOTAL 


lOOZ 


12X 


20X 


21X 


26X 


21X 


CHEMICAL 


lOOZ 


9X 


20X 


30X 


MZ 


27Z 


CIVIL 


lOOZ 


21X 


23X 


29X 


25X 


2X 


ELECTRICAL 


lOOZ 


MX 


}3X 


19X 


26X 


28Z 


MECHANICAL 


\00X 


nx 


35X 


21X 


24X 


9Z 


METALLURGICAL/MATERIALS 


lOOX 


IIX 


23X 


25X 


22X 


20Z 


OTHER, N«E.C« 


lOOZ 


ux 


13X 


MX 


35X 


27Z 


tn Ml STATISTICS ARE NATIONAL 


ESTIMATES 


ENCOMPASSING THE 157 


LARGEST R 


t( D UNIVERSITIES IN THE 



NATION. ESTIMATES ARE FOR 1982. SAMPLE IS 2446 INSTRUMENT SYSTEMS. 

t23 IF MORE ThAN ONE FURU OF SERVICING WAS USED I^ THE SURVEY YEARi THE INSTRUMENT SYSTEM 
ASSIGNED TO THE FiRSf-LlSTED CATEGORY THAT APPLIED. 

NDTEJ SUBCATEGORY PERCENTAGES MAY N07 SJH EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE 42E* PRINCIPAL MEANS OF SERVING IN-USE ACADENIC RESEARCH INSTRUMENTS' BY AGRICULTURAL AND 
BIOLOGICAL SCIENCES SUBFIELD ill 

PERCENT OF IN-USE SYSTEMS BY PRINCIPAL MEANS OF SERVICING t23 



SERVICE NONE FIELD UNIV, n/R ."RESEARCH 

TOTAL CONTRACT REQUIRED SERVICE PERSONNEL PERSONNEL 

AGRICULTURAL AND BIOLOGICAL 
SCIENCES 

AGRICULTURAL SCIENCES* TOTAL lOOX 24X 23Z 31X 121 IIZ 

AGROKONIC SCIENCES lOOX 20X 22% 33Z 12Z 12X 

ANINAL SCIENCES lOOZ 34Z ?3Z 2BX BX 7Z 

NATURAL RESOURCE NGHT lOOX 2^X 23X 23X 24X BX 

BIOLOGICAL SClENCESi TOTAL lOOX 39X 27X 26X lOX 7X 

ANATOMY lOOX 35X 33X 25Z IX 5X 

BIOCHEMISTRY lOOX 4IX I5X 26X lOX BX 

BOTANY lOOX 33X MX 30X 17X 7X 

FOOD AND NUTRITION lOOX lOX 24X 27X 24X I7X 

MICR0BI0L0GY/I4MUN0L0GY lOOX 52X I7X 20Z SZ 6Z 

MOLECULAR/CELLULAR lOOZ SIX I3X 2BX 4Z 5X 
BIOLOGY AND GENETICS 

PATHOLOGY lOOX 44X IIX 3U 7X 6Z 

PHARMALOLOGY/TDXICOLOGY lOOX 37X I6X 24X BX 13X 

PHYSIOLOGY/BIOPHYSICS iOOX 24X 22Z 25X I6X 14X 

ZOOLOGY/ENTOMOLOGY IOOX IBX 3IX 37X BX 6X 

BIOLOGY* GENERAL AND N.E.C. lOOX 34X 21X 20X I6X ?Z 

in ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R It D UNIVERSITIES AND 

THE 92 LARGEST R It D MEDICAL SCHOOLS IN fHE NATION. LSTIMATES ARE FOR FY I9B3. sAMPLE IS 2848 
INSTRUMENTS SYSTEMS. 

C23 IF MORE THAN ONE FORM OF SERVICING WAS USED IN THE SURVEY YEAR, THE INSTRUMENT SYSTEM HAS 
ASSIGNED TO THE FIRST-LISTED CATEGORY THAT APPLIED. 

NOTE? SUBCATEGORY PERCENTAGES MAY WOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING. 
source: NATIONAL SCIENCE FOUNDATION 
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TABLE 43* HEAM ANNUAL EXI»ENI>1TUNE8 PER 8Y8TEH FOR NAINTENANCE AND REPAIR OF IN-U8E ACA0ENIC 
RESEARCH INSTRUflENTB 8YSTERS> BY PRINCIPAL NEANB OF SERVICING AND BY FIELD C13 



MEAN EXPENDITURES PER SYSTEN FCl N/R» BY 
PRINCIPAL MEANS OF SERVICING C23 



SERVICE NONE FIELD UNIV. H/R RESEARCH 

TOTAL CONTRACT REIUIREO SERVICE PERSONNEL PERSONNEL 



TOTAL. SELECTED FIELDS $1900 $3200 $0 $1400 $1300 $800 

FIELD OF RESEARCH 



ENGINEERING 


1200 


4900 


0 


1400 


1100 


600 


AGRICULTURAL SCIENCES 


900 


1700 


0 


1000 


700 


SOO 


BIOLOGICAL SCIENCES. TOTAL 


1100 


2300 


0 


700 


600 


&00 


GRADUATE SCHOOLS 


1 000 


1900 


0 


700 


600 


400 


HEDICAL SCHOOLS 


1200 


2400 


c 


700 


600 


900 


COMPUTER SCIENCE 


3700 


6200 


0 


900 


2000 


0 


ENVIRONMENTAL SCIENCES 


2100 


7100 


0 


2900 


1700 


1100 


MATERIALS SCIENCE 


2500 


4300 


0 


1300 


4900 


1300 


PHYSICAL SCIENCES 


1600 


6400 


0 


2600 


1700 


1100 


INTERDISCIPLINARY. NcE.C. 


1900 


S300 


0 


1700 


1100 


1400 



Cn ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R It D UNIVERSITIES AND 
THE 92 LARGEST R It D MEDICAL SCHOOLS IN THE NATION. FDR PHASE II FIELDS (AGRICULTURAL. 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES). ESTIMATES ARE FOR THE FY 1963« FOR ALL OTHER FIELDSf 
ESTIMATES ARE FOR FY 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS « 



C23 IF MORE THAN ONE FORM OF SERVICING UAS USED IN THE SURVEY YEAR. THE INBTRUMENT SYSTEM HAS 
ASSIGNED TO THE FIRST-LISTED CATEGORY THAT APPLIED* 

SOURCE! NATIONAL SCIENCE FOUNDATION 
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TABLE 43A. «EAN ANNUAL EXPENDITURES PER SYSTEM FOR MAINTENANCE AND REPAIR OF IN-USE ACADEHIC 
RESEARCH INSTRUMENTS SYSTEMS, BY PRINCIPAL MEANS OF SERVICING AND BY PHYSICAL 
SCIENCES AND ENGINEERING SUBFIELD ill 



MEAN EXPENDITURES PER SYSTEM FOR M/R, BY 
PRINCIPAL MEANS OF SERVICING [23 



SERVICE NONE FIELD UNIV. M/R RESEARCH 

TOTAL CONTRACT REQUIRED SERVICE PERSONNEL PERSONNEL 

PHYSICAL SCIENCES AND 
ENGINEERING 



PHYSICAL SCIENCES. TOTAL 


tlBOO 


16400 


10 


$2600 


11700 


$1100 


CHEMISTRY 


1700 


4900 


0 


2300 


1400 


900 


PHYSICS AND ASTRONOMY 


2lOO 


8700 


0 


3000 


2200 


ijOO 


ENGINEERING. TOTAL 


1200 


4700 


0 


1400 


1100 


600 


CHEMICAL 


700 


3000 


0 


900 


BOD 


900 


CIVIL 


1100 


2500 


0 


700 


1400 


100 


ELECTRICAL 


1500 


4900 


0 


1600 


1100 


700 


MECHANICAL 


1400 


2400 


0 


700 


1300 


ISOO 


METALLURGICAL/MATERIALS 


1300 


3400 


0 


2400 


900 


500 


OTHERi N.E.C. 


1100 


5300 


0 


1400 


1000 


100 



£13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R&D UNIVERSITIES IN THE 
NATION. ESTIMATES ARE FOR 1982. TiAMPLE IS 2446 INSTRUMENT SYSTEMS, 



£23 IF nORE THAN 0\E FORI OF SERVICING MAS USED IN THE SURVEY YEAR, THE INSTRUMENT SYSTEM WAS 
ASSIGNED TO THE FIRST-LISTED CATIiGORY THAT APPLIED. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



TABLE 43B. MEAN ANNUAL EXPENDITURES PER SYSTEM FOR MAINTENANCE AND REPAIR OF IN-USt ACADEMIC 
RESEARCH INSTRUMENTS SYSTEMS, BY PRINCIPAL MEANS OF SERVICING AND BY AGRICULTURAL 
AND BIOLOGICAL SCIENCES SUBFJELD CH 

MEAN EXPENDITURES PER SYSTEM FOR M/R, BY 
PRINCIPAL MEANS OF SERVICING 121 



SERVICE NONE FIELD UNIV« M/R RESEARCH 

TOTAL CONTRACT REQUIRED SERVICE PERSONNEL PERSONNEL 



AGRICULTURAL AND BIOLOGICAL 
SCIENCES 



AGRICULTURAL SCIENCES 
TOTAL 


$900 


$1700 


$0 


$1000 


$700 


$500 


AGRONOMIC SCIENCES 


800 


1600 


0 


1100 


700 


600 


AKIMAL SCIENCES 


900 


1900 


0 


800 


900 


20 : 


NATURAL RESOURCE MGMT 


900 


1700 


0 


1500 


600 


200 


BIOLOGICAL SCIENCES, TOTAL 


noo 


L300 


0 


700 


600 


500 


ANATOMY 


1600 


4200 


0 


500 


4200 


0 


BIOCHEMISTRY 


1000 


1600 


0 


700 


600 


700 


BOTANY 


1000 


2200 


0 


700 


300 


100 


rOOD AND NUTRITION 


600 


2500 


0 


800 


500 


300 


niCRDBIOLOGY/IKMUNOLOGY 


1200 


1900 


0 


1100 


300 


300 


MOLECULAR/CELLULAR 
BIOLOGY AND GENETICS 


1200 


2100 


0 


400 


800 


0 


PATHOLOGY 


1600 


•^100 


0 


SCO 


200 


300 


PHARMACOLOGY/TOXl COLDGY 


1000 


1800 


0 


900 


400 


700 


PHYSJOLOGY/BIOPHYSICS 


1000 


2800 


0 


800 


600 


200 


ZOOLOGY/ENTOMOLOGY 


700 


3000 


0 


400 


200 


400 


BIOLOGY* GENERAL AND 


1700 


3400 


0 


1300 


1000 


1200 



N.E.C. 

(13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R It D UNIVERSITIES AND 
THE 92 LARGEST R It 0 MEDICAL SCHOOLS IN fHE NATION, ESTIMATES ARE FOR FY 1983* SAMPLE IS ZB^.B 
INSTRUMENTS SYSTEMS. 

C23 IF MORE THAN ONE FORM OF SERVICING WAS USED IN THE SURVEY YEARi THE INSTRUMENT SYSTEM WAS 
ASSIGNED TO THE FIRST-LISTED CATEGORY THAT APPLIED* 

SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE 44, «EAN ANNUAL EXPENDITURES PER SYSTEH FOR WAINTENANCE AND REPAIR D5 IN-U8E ACADEMIC 
RESEARCH INSTRUMENTS SYSTEMS, BY PRINCIPAL MEANS OF SERVICING AND BY PURCHASE 
PRICE AND AGE 113 

MEAN EXPENDITURES PER SYSTEM FOR M/R, BY 
PRINCIPAL MEANS OF SBRVICING 123 





TOTAL 


SERVICE 
CONTRACT 


NONE 
REQUIRED 


FIELD 
SERVir. 


UNW. M/R 
PERSONNEL 


RESEARCH 
PERSONNEL 


TOTAL, SELECTED FIELDS 


$1500 


$3200 


$0 


$1400 


$1300 


$800 


SYSTEM PURCHASE PRICE 














flOtOOO - $24,999 


600 


140C 


0 


700 


500 


300 


$2S,000 - f74,999 


1500 


3000 


0 


1500 


1400 


900 


$75,000 - $1,000,000 


7J00 


1J200 


0 


580C 


5100 


4500 



SYSTEM AGE (FROM YEAR 
OF PURCHASE) [33 



1-5 YEARS 


1500 


3600 


0 


1400 


UOO 


900 


6-10 YEARS 


1500 


2600 


0 


1400 


1600 


800 


OVER 10 YEARS 


1400 


2900 


0 


1500 


1400 


700 



tl3 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R D UNIVERSITIES AND 
THE 92 LARGEST RID MEDICAL SCHOOLS IN THE NATION. FDR PHASE 11 FIELDS ^AGRICULTURAL, 
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE FOR THE FY 1983, FOR ALL OTHER FIELDS, 
ESTlMATkP ARE FOR FY 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS. 



C23 IF MORE THAN ONE FORM OF SERVICING WAS USED Ifi THE SURVEY YEAR, THE INSTRUMENT SYSTEM ^^AS 
ASSIGNED TO THE FIRST -LISTED CATEGORY THAT APPLIED. 

C33 FPR PHASE II FIELDS, AGE INTERVALS ARE 1-' YEARS n«79-B3) J 6-10 YEARS U974-78) J OVEK 10 
YEARS (1973 OR BEFORE) ► FOR PHASE I FIELDS INTERVALS ARE 1-5 YEARS (1978-82)? 6-10 YEARS 
(1973-77); OVER 10 YEARS (1972 OR BEFORE). 

source: national SCIENCE FOUNDATION 
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Form 
Number: 



0MB No. 3145-0067 
Expiration Date 9/30/85 



NATIONAL SURVEY OF ACADEMIC RESEARCH 
INSTRUMENTS AND INSTRUMENTATION NEEDS 



NATIONAL SCIENCE FOUNDATION and NATIONAL INSTITUTES OF HEALTH 



DEPARTMENT/FACILITY QUESTIONNAIRE 



THIS REPORT IS AUTHORIZED BY LAW (P.L. 96-44). WHILE YOU ARE NOT 
REQUIRED TO RESPOND, YOUR COOPERATION IS NEEDED TO MAKE THE 
RESULTS OF THIS SURVEY COMPREHENSIVE, ACCURATE, AND TIMELY. 
INFORMATION GATHERED IN THIS SURVEY WILL BE USED ONLY FOR 
DEVELOPING STATISTICAL SUMMARIES. INDIVIDUAL PERSONS, INSTITU- 
TIONS, AND DEPARTMENTS WILL NOT BE IDENTIFIED IN PUBLISHED 
SUMMARIES OF THE DATA. 
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BACKGROUND AND INSTRUCTIONS 



In recent years, widespread concern has developed about whether 
academic research scientists and engineers have sufficient access to 
the kinds of equipment needed to permit continuing research at the 
frontier of scientific knowledge. To assist the National Science 
Foundation, the National Institutes of Health, and other Federal 
agencies in setting appropriate equipment funding levels and pri- 
orities, this congressionally mandated survey is intended to docu- 
ment, for the first time: (a) the amount, cost, and condition of the 
scientific research equipment currently available in the nation's 
principal research universities, and (b) the nature and extent of the 
need for upgraded or expanded equipment in the major fields of 
science and engineering. 

The survey is being conducted in two phases. The current phase 
(Phase II) deals with research equipment in the biological, envi- 
ronmental, and agricultural sciences. Last year, in Phase I, the 
emphasis was on the physical sciences and engineering/computer 
science. 

This Department (or nondepartmental research facility) Ques- 
tionnaire seeks a broad overview of equipment-related expenditures 
and needs in this department (or facility) . Items 1-10 (Parts A and 

B) are factual in nature and may be delegated to any person or persons 
who can provide the requested data. In these sections, informed 
estimates are acceptable whenever precise information is not avail- 
able from annual reports or other data sources. Items 11-16 (Part 

C) call for judgmental assessments about equipment-related research 
needs and priorities of the department (or facility) as a whole and 
should be answered by the department chairperson (or facility 
director) or by a designee who is in a position to make such 
judgments. We urge that particular attention be given to Item 16, 
which asks for this department's (or facility's) recommendations 
about needed changes in equipment funding policies and procedures. 

This form should be returned to your institution' s study 
coordinator. Your cooperation in returning the survey form promptly 
is very important. Please direct any questions about this form 
either to your study coordinator or to Ms. Dianne Walsh at Westat, 
Inc., the NSF/NIH contractor for this study (301-251-1500). 
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PART A, DESCRIPTIVE INFORMATION 



1« Institution name: 



2, Department (or nondepartmental research facility) name: 



3, This is a: (CHECK ONE) 

I I 1, Nondepartmental research facility (SKIP TO ITEM 6) 

I I 2. Medical school clinical department (SKIP TO ITEM 5) 

I I 3* Other university or medical school department (CONTINUE 

WITH ITEM 4) 

4, Number of doctoral degrees awarded in 1982-83 academic year to students in 
this department: 



Number of faculty and equivalent nonf acuity researchers of this department 
who participate in ongoing research projects (do not include graduate or 
medical students, postdoctorates, clinical fellows, or technicians): 



Total number of persons (full-time and part-time) 
PTE* number of persons 



*In computing number of PTEs (full-time equivalents), persons employed in this 
department on less than a full-time basis should be counted to reflect their 
decimal fraction of full-time equivalency. Example: if a department employs 
25 pertinent faculty members, 20 full-time and 5 with half-time appointments, 
the PTE number is 20 + (5 x .5) = 22* 5. 



PART RESEARCH-RELATED FUNDING AND EXPENDITURES 



6, Department (or fi?cility) FY 1983 and anticipated FY 1984 expenditures for 
scientific research equipment. [SCIENTIFIC RESEARCH EQUIPMENT IS ANY ITEM 
(OR INTERRELATED COLLECTION OF ITEMS COMPRISING A SYSTEM) OF NONEXPENDABLE 
TANGIBLE PROPERTY OR SOFTWARE HAVING A USEFUL LIFE OF MORE THAN TWO YEARS 
AND AN ACQUISITION COST OF •$500 OR MORE WHICH IS USED WHOLLY OR IN PART FOR 
RESEARCH, INCLUDE ALL SCIENTIFIC RESEARCH EQUIPMENT ACQUIRED FROM ALL 
SOURCES ~ FEDERAL, STATE, INSTITUTIONAL, INDUSTRIAL, ETC, ] 



$ 1983 expenditures for scientific research equipment 

$ Anticipated FY 1984 expenditures for scientific research 

equipment 
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Please provide an approximate breakdown by source of funds for this department's 
(or facility's) FY 1983 expenditures and estimated FY 1984 expenditures for 
scientific research equipment. [NOTE: ENTRIES IN EACH COLUMN SHOULD SUM TO 100 
PERCENT; ESTIMATES ARE ACCEPTABLE.] 



Source of funds 


Percent of 
scientific 


expenditures for 
research equipment 


FY 1983 


FY 1984 
(anticipated) 


a. 


Federal Government 


% 


% 


b. 


Internal institution funds 


% 


% 


c. 


State equipment or capital develop- 
ment appropriations 


% 


% 


d. 


Private nonprofit foundations/ 
organizations 


% 


% 


e. 


Business or industry 


% 


% 


f . 


Other (SPECIFY) 


% 


% 


TOTAL r ALL FUNDING JOURCES 


100 % 


100 % 



8. FY 1983 expenditures for purchase of research-related computer services at: 



S Institution computing facilities 

$ Other computing facilities 



9. FY 1983 expenditures for maintenance and repair of all scientific research 
equipment in this department (or facility): 



$ Service contracts or field service for maintenance and 

repair of individual instruments 

? Salaries of institution maintenance/repair personnel (pro- 

rate if personnel do not work full-time in this department/ 
facility or on servicing of research equipment) 

S Other direct costs of supplijs, equipment and facilities 

for servicing of research instruments in this department/ 
facility 

S Total 



10. Are the instrumentation support services (e.g., machine shop, electronics 

shops) at this department or facility: (CHECK ONE) 

I I 1. Excellent 

I I 2. Adequate 

I j 3. Insufficient 

I I 4. Nonexistent 
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PART C. ADEQUACY OP AHD NEED FOR SCIENTIFIC RESEARCH EQUIPMENT 



11. In terms of its capability to enable investigators to pursue their major 

research interests, is the research equipment in this department (or facility) 
generally ; (CHECK ONE IN EACH COLUMN) 





Type of investigator 


Tenured faculty 
(and equivalent 
P.I. 's) 


Un tenured faculty 
(and equivalent 
P.I. 's) 


1. 


Excellent 


1- l_l 


1. I_l 


2. 


Adequate 


2- l_l 


2. I_l 


3. 


Insufficient 


3. 


3. I_l 



12. If greater Federal funding of research equipment were possible, in which single 
area would increased investment be most beneficial to investigators in this 
department/facility? (CHECK ONE) 



I I 1. Large scale regional and national instrumentation facilities 

I I 2. tojor shared access instrument systems ($50, 000-$) r 000, 000 ) 

not presently available to department/facility members 

I I 3. Upgrading/expansion of equipment in $10, 000-$50, 000 range 

I I 4. General enhancement of equipment and supplies in labs of 

individual P.I.'s (items generally below $10,000) 

l_l 



Other (SPECIFY) 



13. In tne $10, Ono-$l , 000, 000 cost range, what three items of research equipment 
(if any) are most needed at this time in this department/facility? 



Item description 



Approximate cost 



14. Are there any important subject areas (e.g., pharmacokinetics, genetic engineering, 
integrated pest management) in which investigators in this department/facility are 
unable to perform critical experiments in their areas of research interest due to 
lack of needed equipnient? 



I_l 1* Yes 



12a. In what subject areas is improved instrumenta- 
tion most needed? (SPECIFY UP TO THREE AREAS) 
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No 



E-8 



216 



Assuming future Federal research support to your department/facility remains 
at its present level, how - if at all - would your department (or facility) 
redistribute the total? FOR EACH AREA, PLEASE INDICATE WHETHER FUNDING SHOULD 
BE PROPORTIONATELY INCREASED, DECREASED, OR MAINTAINED AT ABOUT THE PRESENT 
LEVEL* (NOTE: PROPORTIONATE INCREASES IN ONE OR MORE AREAS MUST BE ACCOMPANIED 
BY CORRESPONDING DECREASES IN OTHER AREAS. IF THE CURRENT BALANCE SHOULD BE 
MAINTAINED, CHECK "NO CHANGE" COLUMN FOR ALL ARFAS. ) 



Area of Federal support 


Recommended 


redistribution of 


research funds 




2* Decrease 


3 • No change 


a. 


Faculty salaries 


1 1 


1 — 1 


1 — 1 


b. 


Postdoctorate salaries 





1 — 1 


1 — 1 


c. 


Graduate student support 








d. 


Non-professional salaries 








e. 


Equipping of startup labs 








f . 


Equipment purchases (other 










than e, above) 








g- 


Equipment maintenance 








h. 


Other (SPECIFY) 












I_l 







How could current Federal equipment funding policies and/or procedures be modified 
to better meet the research needs of researchers in this department/facility? 



Please note in the space belcw: (a) any additional information needed to 
describe the research equipment and equipment-related needs in this department/ 
facility, or (b) any suggestions to improve this survey questionnaire. 



Person who prepared this submission: 



NAME AND TITLE AREA CODE - 

How many person-hours were required to complete this form? 
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EXCH - NO. - 3XT. 



HOURS MINUTES 
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Instrument Data Sheet 
(Phase II) 
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Form Number 



0MB No. 3145-0067 
Expiration Date 9/30/85 



NATIONAL SURVEY OF ACADEMIC RESEARCH INSTRUMENTS AND ^STRUMENTATION NEEDS 

NATIONAL SCIENCE FOUNDATION 
Washington, D.C. 20550 

INSTRUMENT DATA SHEET 



This data sheet is part of a major national assessment of the 
conlition of university research instrumentation. The data 
sheet concerns a particular instrument selected (from 
university central records) as part of a small nationr 1 sample 
of research instruments in your field. 

The item described below (in ID BOX) is believed to be an 
active research instrument located in this department or 
research facility as of December 31, 1982. Please note in 
the comments section (Question 17) if this assumption is 
incorrect, however, please complete as much of this form as 
possible. 

We ask tnat the requested factual information (items 1-8) 
and functional assessment data (items 9*16) be obtained 
from the person or persons who are most knowledgeable 
about the history and current status of this instrument. 



All cost data should be rounded to the nearest thousand 
dollars. For example, a purchase cost of $25,342 should be 
repoilco as $25,000. Where exact cost (or other) data are 
not available, estimates are acceptable. Your estimates will 
be better than ours. 

This study is authoiiov,<l by law (P.L. 96-44). While you are 
not required to respond, your cooperation is needed to make 
the results of this survey comprehensive, *rdte, and 
timely. Information gathered in this survey vill be used 
only for developing statistical summaries. In lividual per- 
sons, institutions, and departments will not be identified in 
published summaries of the data. 

This form should be returned by May 30, 1983. Your 
cooperation in returning the survey form promptly is very 
important. Please direct any questions about this form 
either to your university study coordinator or to Ms. Dianne 
Walsh at Westat, Inc., the NSF contractor for this study 
(301-251-1500). 



DEFINITION OF KEY TERMS 



INSTRUMENT PURCHASE COST (initial value) 

The original cost of the instrument (or its components, if 
built locally) at time of purchase from the manufacturer . 
Do not include cost of separately purchased accessories, do 
not subtract an> discount (e.g., for trade-in) which may have 
been received. Please estimate if original records are not 
available. 

ACQUISITION COST 

The actual cost of this instrument when acqjired at this 
university If purchased new by this university, acquisition 
cost = purchase cost, less discount from manufacturer, if 
apphcable. If built at this university, acquisition cost = cost 
of parts estimated cost of labor. If purchased used, 
acquisition cost * price paid to seiler. If donated or loaned 
(e.g., by industry) or obtained at no cost from government 
surplus, acquisition cost = $0. 

REPLACEMENT COST 

The estimated cos*, to purchase this instrument (or its 
components, if built locally) or one of roughly equivalpnt 
function and capability, at today's prices. 



DEDICATED ACCESSORIES 

Separately acquired "add-ons" to or components of the 
instrumentation system of which the instrument described 
below is the principal element. This includes accessories 
that are presently (as of December 31, 1982) dedicated 
solely for use with the reference instrument but are not 
included in its purchase cost (in item G, below). Examples: 
specimen preparation and photographic accessories for a 
particular electron mi<.TOscope; oscilloscope, microprocessor, 
HPLC, or data system accessories for a particular spectrom- 
eter, key entry, disc drive, printer or plotter accessories for 
a particular microcomputer. 

SYSTEM PURCHASE COST 

The instrument purchase cost plus the aggregate purchase 
cost of Its oedicated accessories, if any. 

YEAR OF PURCHASE 

The calendar year when thi? instrument (or Its principal 
components) was originally purchased from the manufac- 
turer. 



ID BOX - INSTRUMENT IDENTIFYING DATA 



A. University 

B. Department or Facility 

C. Instrument Description 

D. Central Records ID # 
rn^i--" Assigned to: 

tRlL 

Luiiaijteijjij Year of Purchase: 



19 



G. Instrument Purchase Cost: 



- 2 - 



SEE PAGE 1 FOR DEFINITION OF ALL BOLDFACE TERMS 



1. Please review the identifying data (from your university's central records) in the page 1 ID BOX and make any needed cor- 
rections or additions, with specidi attention to items F (YEAR OF PURCHASE) and G UNSTRUMENT PURCHASE COST). 



2. Where was this instrument located during 1982 when in use? (CHECK ONE) 
^ teaching or for research in 1982 (SKIP TO ITEM 17) 

I I 2 Lab used almost exclusively for undergraduate instruction (SKI? TO ITEM 17) 

I I 3 National, regional, or interuniversity instrumentation lab (CONTINUE TO ITEM 3) 

l_j 4 Nondepartmental research facility (CONTINUE TO ITEM 3) 

I I 5 Department-managed common lab or instrumentation facili*> (CONTINUE TO ITEM 3) 

I I 6 Within-department lab of principal investigator (CONTINUE TO ITEM 3) 

I I 7 Other (SPECIFY) 



3. Does this instrument have any DEDICATED ACCESSORIES not included in ihe INSTRUMENT PURCHASE COST Urom ID 
BOX, item G)? 

1 I 1 ^es — 3a. Please describe, and estimate purchase cost for this instrument's separately purchased 

DEDICATED ACCESSORIES. 

I I 2 No Description of major accessor ies Purchase cost 

. $ 



$ 



$ 



$ 



Estimated aggregate purchase cost of all DEDICATED 
ACCESSORIES not included m ID BOX item G (those 
described plus 8ir~oineri>) $ 



SYSTEM PURCHASE COST for instrument plus all 

iDEDICATEF) ACCESSORIES $ 



4. Year instrument acquired at this university. 
19 


6. Estimated REPLACEMENT COST for this instrument 
and its accessories: 

$ Instrument replacement cost 


5. ACQUISITION COST for this instrument and its 
accessories: 


$ Accessory replacement cost 
$ Total 


$ Instrument acquisition cost 




$ Accessory acquisition cost 




$ Total 
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How was this instrument acquired at this university? 
(CHECK ONE) 



1 Purchased new 

2 Purchased used 

3 Locally built (at or for this university) 

4 Transferred from another university, e.g., by 
incoming faculty member (SKIP TO ITEM 9) 

5 Government surplus (SKIP TO ITEM 9) 

6 Donated new (SKIP TO ITEM 9) 

7 Donated used (SKIP TO ITEM 9) 

8 Other (SPECIFY) 



8. Source(s) of funds for acquisition of this instrument 
(and accessories) at this university. (SPECIFY AP- 
PROXIMATE PERCENTAGE CONTRIBUTION TO 
TOTAL ACQUISmON COST FOR EACH APPLICABLE 
SOURCE.) 



Funding 
contribution 
(percent) 



Funding source 

Federal sources: 
NSF (National Science Foundation) 
NIH (National Institutes of Health) 
DOD (Department of Defense) 
DOE (Department of Energy) 
Other Federal sources (SPECIFY): 

Non-Federal sources: 
University or department funds 
State grant or appropriation 
Private nonprofit foundation 
Business or industry 
Other (SPECIFY) 



100% 



Total 



9. 



13. 



How much was spent for maintenance and repair (not 
for operation) of this instrument and its accessories 
in 1982? 



10. Means of servicing (maintenance/repair) this instrument 
during 1982: (CHECK ALL THAT APPLY) 



_l 1 None required 

I 2 Service contract 

I 3 Field service, as needed 

I 4 University-employed maintenance/repair staff 

^1 5 Research personnel (faculty, post-docs, 
graduate students) 

I 6 Other (SPECIFY) . 





nstrument's general working condition during 1982. 
:CHECK ONE) 

_l 1 Excellent 

! 2 Average 

I 3 Poor (e.g., unreliable, frequent breakdowns, 

difficult to maintain or service) 

I 4 Inoperable entire year 



Research function of this instrument during 1982: 
CHECK ONE) 

I 1 Most advanced m^itrument of its kind that 
is accessible to those who use it in their 
research 

I 2 Used for research; more advanced instru- 
ments are available to users when needed 

I 3 Not used for research during 1982 



Technical capabilities of this instrument (i.e., the base 
instrument, excluding accessories) — precision, resolu- 
Mon, speed, volume, etc.: (CHECK ONE) 

_| 1 State-of-the-art (most highly developed and 
scientifically sophisticated instrument avail- 
able) 

I 2 Adequato to meet researcher needs 

I 3 Inadequate for research (PLEASE EXPLAIN): 
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14. Technical capabilities of instrument's current acces- 
sories (precision, resolution, speed, volume, etc.). 
(CHECK ONE) 

I I 1 NA - Instrument does not have, and does 

not need, accessories 

I I 2 State-of-the-art (most highly developed and 

scientifically sophisticated available) 

I I 3 Adequate to meet researcher needs 

I I 4 Inadequate for research (PLEASE EXPLAIN) 



15. In 1982, was this a general purpose instrument within 
an area of research or was U dedicated for a partic- 
ular experiment or scries of experiments? (CHECK 
ONE) 



l_l 1 General purpose (SKIP TO ITEM 16) 
I I 2 Dedicated 



15a. 



Did this invoivc any special calibra- 
tion, programming or other modifica- 
tion which rendered the instrument 
unsuitable for general purpose use? 
(CHECK ONE) 

l_l 1 Yes 

I I 2 No 



16. Approximate number of research investigators who used this instrument (or for whom it was used; for research purposes 

durmg 1982: (ESTIMATE APPROXIMATE NUMBER IN EACH APPLICABLE CATEGORY) 

1 Faculty and equivalent nonfaculty researchers, this department/facility 

2 Graduate and postdoctoral students, this department/facility 

3 Faculty and equivalent nonfaculty researchers, other departments, this university 

4 Graduate and postdoctoral students, other departments, this university 

5 Researchers from other universities 

6 Nonacademic researchers 

7 Other (SPECIFY) 



16a. Instrument's principal area of scientifiC/engineering research use in 1982 (e.g., physics, astronomy, chemistry, 
computer science, electrical engineering): 



17. Please note in space below, (a) Any additional information neec'ed to clarify the nature, function and quality of this 
instrument or (b) any suggestions to improve this questionnaire or its instructions. 



18. Person who prepared this submission 



NAME AND TITLE AREA CODE - EXCM - NO - EXT 

19. How many person-hour^ vvere required to complete this form? 

^ HOURS MINUTES 
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SAMPLING ERRORS 



STANDARD ERRORS OF THE STATISTICS 

The findings presented in this report are estimates based on stratified 
random samples of university departments and of equipment within departments^ 
Consequently, these estimates are subject to sampling variability. If the question- 
naires had been sent to different samples, the responses would not have been 
identical; some estimates would have been higher, while others would have been 
lower. The estimated standard error of a statistic (a measure of the variation due 
to sampling) can be used to examine the precision obtained in a particular sample. If 
all possible samples were surveyed under similar conditions, intervals of 1,965 
standard errors below to 1,965 standard errors above a particular statistic would 
include the average result of these samples in approximately 95 percent of the cases. 
For example, for the estimated total purchase price of all extant academic research 
instrument systems in engineering (see Table G-1), the 95 percent confidence interval 
is $334 million + 1,965 times a standard error of $42 million. If the above procedure 
were followed for every possible sample, about 95 percent of the intervals would 
incluvie the average number from all possible samples. 

Table G-i presents standard errors for various statistics selected to 
represent all combinations of three important parameters: (a) the survey, whether the 
instrument survey or the department/facility survey; (b) the type of estimate, whether 
a total, such as number of systems or aggregate cost, or a ratio, such as a mean or 
a percentage; and (c) the sample size, as illustrated by fields and subfields of varying 
size ranging from the all fields total (8,704 systems) down to computer science with 
only 208 systems. 
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The balanced half-sample replication technique developed by McCarthy was 
used to compute variance estimates.^ It requires that the file be divided into strata 
of two sets of selected units each, and that within each stratum one set be assigned 
to group 1 and the other to group 2. Internal to the computer program is an 
orthogonal matrix which designates (separately for each stratum) whether it is the 
group 1 unit or the group 2 unit that is included in the half sample for a particular 
replicate. To prepare the data file for variance estimation, sample items were sorted 
in their order of selection and were grouped into pairs to define strata. Identical 
statistics were prepared for each replicate using the same weighting procedure for 
each replicate that was used in the survey itself. The variation of the estimates 
among the replicates provides a measure of the survey sampling errors for the 
statistics. 



^McCarthy, Philip (1966) "Replication, an Approach to the Analysis of Data from 
Complex Surveys" Public Health Service Publication No. 1000, Series 2, No. 14. 

McCarthy, Philip J. (1969) "Pseudoreplication, Further Evaluation and Application of 
the Balanced Half-Sample Technique" Public Health Service Publication No. 1000, 
Series 2, No. 31. 
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Table G-1 . Standard errors of selected estimates 





Total, all 


fields 


Engineering 


, Total 


Biochemistry 


Computer Science 


Survey and Statistic 


1 


Standard 


1 


Standard 




Standard 




Standard 


Estimate | 


Error 


Estimate | 


Error 


Estimate 


Error 


Estimate 


Error 


Survev of existmq researcn instrument systems 


(n = 8704) 




(n = 1652) 




(n = 711) 




(n = 208) 




A. Estimates of Totals 


















1 . Total number of systems m national stook 


















(Table 7) 


46, 738 




9 ,425 
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